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FOREWORD

V
This report discusses research that was accomplished by the Human

-. Resources Research Organization (HumRRO) Division No. 4 located at Fort
Benning, Georgia. The objectives of the research were to conduct an

Ike analysis of possible differences in completion times at the various Army
Training Centers of programmed instruction materials leading to the award

* of MOS 71 B 10, MOS 71 H 20, and MOS 71 B 20/30, and to find a way of pre-
I.. dicting course completion times, if possible,

The research was conducted by Dr. T. 0. Jacobs, Director of HumRRO
Division No. 4. SP5 Thomas M. Meierhofer of the colocated U.S. Army
Infantry Human Research Unit assisted with the statistical analysis.
This Unit is commanded by LTC Willys E. Davis.

HumRRO research for the Department of the Army is conducted under
Contract DAHC 19-70-C-0012. Training, Motivation, and Leadership Research
is conducted under Army Project 2QO62107A712.
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An Analysis of Completion Times at Various Army
Training Centers of Programed Instruction Materials

for 1405 715B 10, MOS 71lH 20, and MOS 71 B 20/30

INTRODUCTION

In October 1971, HumRRO assistance was requested by the U. S. Army
Adjutant General School to conduct an analysis of possible differences in
completion times at the various Army Training Centers of programmed instruc-
tion materials leading to award of MOS 71B10, 1405 71H.20, and MOS 71B20/30.
Preliminary analyses of course completion times had indicated that differ-
ences probably exist. These differences had proven to be an administrative
problem, in that they made difficult the expedient assignment of students on
completion of 1405 training. The request for IlumRO assistance was to deter-
mine the extent to which differences did exist among the Training Cenaters in
course material completion time, and to find a way of predicting cou~rse comple-
tion times, if possible. The present Consulting Report presents the results
of the study that was conducted in response to this request.

METHOD

In order to accomplish the objectives set for the research, it appeared
desirable to confirm, first, that differences in course completion times did,
in fact, exist among the Training Centers, and then to determine whether dif-
ferences in course completion times, if they existed, could be attributed to
differences in quality of input to the courses.

Accordingly, data were collected by the Training Centers, at the request
of the Adjutant General's School, starting approximately at the beginning of
the first quarter of Calendar Year 1972. The data consisted of potential pre-
dictor variables, on the one hand, and hours required for completion of the
various subparts of the course materials, on the other hand. These variables
are shown in Table 1. As can be seen from examination of the table, the
predictor variables consisted, in the main, of selected aptitude area scores
from students' Forms 20. In addition, years of education, entry typing speed,
and entry error were recorded. For dependent variables, the table shows, in
addition to the various subparts of the course: the EOC Test; Sum C+CT (the

Sum of hours spent initially on Text and Criterion Test); the sum of the hours
of retake, on the average; the average lesson at which the first retake occurred;
the number of lessons completed, on the average; and the EOC typing speed
and error scores.

Table 2 shows the number of subjects on whom data were collected at
each of the Training Centers for each of the MOS's. For 71B20/30, the number

* of subjects available from the various training centers was too small to permit
independent analyses, with the result that they all were combined into one pool.



Table 1

Description of Variables

Variable Description

Predi ctor

YE Verbal. Measure of general learning ability. Highly
related to academic success.

PA Pattern Analysis. General measure of ability to visu-
alize spatial relationships.

MA Mechanical Aptitude. General measure of mechanical
ability.

ELI Electronics Information. Measure of interest and
aptitude, not at the level of the experienced worker
in such jobs, but at the level of the young man who
can learn to do such jobs.

GIT General Information Test. Complex test that spans
both the general learning ability and mechanical
areas.

CI Classification Inventory. Description of the man --
what he has done, what he likes to do, and how he sees
himself as a leader.

ARC Army Radio Code Aptitude Test. Measures perceptual
speed and accuracy. (Auditory perception)

ED Years of education.

AR Arithmetic Reasoning. Measure of general learning
ability. Highly related to academic success.

ENTRY T.S. Entry Typing Speed.

ENTRY ERROR Entry Error Score.

2



Table 1 (Continued)

I. Description of Variables

Variable Description

Dependent

12-21 etc. Texts and Criterion Tests for MOS
Training

EOC Test End of Course Test

Sum C+CT Sum of Hours spent initially on text and
Criterion Test

Sum Retake The sum of hours spent in retaking
portions of courses

1st Retake The average lesson at which the first
retake occurred

Lessons The number of lessons completed, on the

average (reverse side of data sheet)

EOC T.S. End of Course Typing Speed

EOC Error End of Course Error Score

I Initial

T Total

jI
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Table 2

NUMBER OF SUBJECTS BY MOS AND TRAINING CENTER

Training 71 B 10 71 H 20 71 B 20/30*
Center

Fort Jackson 46 22

Fort Polk 32 25

Fort Wood 24 28

Fort Knox 54 42

Fort Dix 41 32

ALL POSTS COMBINED 51

*Number of subjects available for this MOS at each post too
small for independent analysis.

4
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The analysis proceeded in two steps. In the first, analyses of variance
were run on both the predictor variables and the dependent variables. The
predictor variables were included in the analysis to determine if there
were significant differences among the Centers in the quality of the input,
as measured by the scores shown in Table 1. The analysis of dependent
variables was, of course, intended to determine whether there were, in fact,-
significant differences among the Training Centers in time required for
course completion.

The second major step in the analysis involved computing correlations
among the predictor variables and the dependent variables to determine whether
any differences among Centers in average amounts of time required to complete
the course could be predicted from a knowledge of differences in input quality
of trainees.

RESULTS

As was noted above, each of the predictor variables was submitted to
an analysis of variance. Table 3 presents the means and standard deviations
of the predictor variables and the dependent variables for MOS 71B10. Similar
data are presented in Table 4 for 71H20. Table 5 shows insufficient cases
were available from the various Training Centers to prepare the same kind
of Table for MOS 71B20/30. However, Table 5 shows the overall means and
standard deviations for this MOS, all Training Centers combined.

Examination of Table 3 shows that there are several differences from
Training Center to Training Center in the means for the predictor variables,
and also for many of the dependent variables. The result of the analysis of
variance test are shown in the last column of each table. In this last column,
two numbers appear. The first is the F ratio, the last step in the analysis
of variance, which is used to determine whether observed differences are
significant. The second number, designated p, is the significance level
itself. The number indicates the number of times in 100 that differences of
any given magnitude would have been expected to occur by chance. Thus, for
VE, for MOS 71B10, the probability is .05. This indicates that differences
among means this large would be expected to occur less than five times per
hundred, by chance alone. This level of significance is conventionally used
as the borderline between significant and non-significant findings, with a
smaller probability indicating a higher level of significance.

Examination of Table 3 shows that there were significant differences among
Training Centers in three of the possible pr~edictor variables - VE, HA, and GIT.
The first two of these were significant at the .05 level, while the third was
significant at the .01 level. In addition, it should be noted that differences
in entry typing speed were highly significant between the Training Centers.
On the other hand, differences in education level were not.



LO (A) Ln (n - fA (n kn tn c- LA A

0% co f%. 0% co co r- %D 4m . r. .
L& r-. N C M -1 to cv mA. N LO t 0D

%D 00 q* U-0 I'. m~ 1 0 wc wc wc .e ir
r~~~~~)c r- (A - I. A N r ( 0 0

m - - CD - - NO CD CDC-4

C) s-i C) m D k II C C )C
x 5 0 O1 s LA LA LA LA- 0 r -90

as q~ -c LA0 P. LA co en Nl 4C~r -~ .-.

Mc cc M' en 0l q,- CV) CV)'s L
a) r C)s CV) r i'- 0N to 0) t LA M'~ (7 m (7

0 cc i's LCA ei M N Cs N; 8- is N 0 0

01 Ict 00 %0 LA - 0D M M "* cc cc cl NNj

C) CD) Nl C) CA LAL

0
u ' C) cc 0V M t cc 0 "c cc M LA LO LC)

I- % As c0 qd ' m CW w LA ND LA C6 ' 6 Y V

) co - - " - - "-

LU S :r4-) 4-)
01 LA- CV' Nl No LAco - ~ A N

X ) 4- - cc rn L) C Y 0 CD) Nr -) 0~ ~j- LALA "
F 0 tn N: -: N00 N

I- ~ ~ ~ C 01 M- ' (5D C)c A (5 ~ ) LL

0e 0' Y() LA Nl NC co' N 00 0 LA LA : k's -~
>a .9 * .C * * - .* S

0) 0n 0) 0 r. C's CV) 0 C' - 0 OL
4c)- - -%, -l

to a - LA m LA cl 0n " C) C> NO LA -i- 0s

fa 0D N ) N D s Y N m - ) N Y LA C

0 -o (' N r LA C) m cci LA N(Ln ccc
r_ ~ cs LA i LA ) 0 o tos t.0 cc cc cc LA % ci CL N

u~ 0f
<~~L C) I- D M r L 4 r 0 C

1~ ~ ~ ~~~~~I coLJJ ) 0 wL OL

x~~~ ~ ~ C- s- N6C C : 4C ;C
C)~~~ N) NM C C)

-V R- Li - -
N

6.

.............."'L)-



co 0l C co - u LO C 04
LL. Un .D 0) 0D 0 CV) m4 C'~

'.0 c t co CV 04i LC) 04 0

m.0 .- v- -c CY) P. D 44 0 ONqd CJ ODLn Ln
.CO) cv)c ri 19 1 r- rl C"! C L9 r s CC C"! C LC

-0 -- enf to 0404" ~lO 004 CDr0) -- %D .-V o~

Ijx C (;4 0 C f C

a C) qdl C) cl LOW LO i m J0 C31 cici nm co tDo%0 C
0) t' tD L LOW r'-f-. mt~ c':r c " C) U O0 ocr, rl) a) Y 04

b * * C L;L l l C

Lt))

in m 4O ' )ci >C oC 3, iC ,t
,a' N&I. V) -toI. O-(s ('.O kDt ) O C 40 - " R- o 0

4)- -n t.. r D -% )C
u Ol ~- -t t .r 000 4D r- -o 00 004 to m ON Cfl 0

0) Cl -::-

-1 coo cmco~o~oc' ~no.Or
cc 4-:z C 00 m~~ mt0 04C) LO44 ON m 40 '.In V01c

0

P- r--0 CO ON dc04 P- r. cOr- C-4W 040 0404 04 "c

cu CoN rC.1 CV) COCO VW) r-.( 00 " CCO dii~ -CV) 4

44

0 C
EVU17)

CC

'U L~ 044 C(A ..- )'.0 -0 ~)04 ~-7



to 0 0 0
LL.

U) l Oh )

0) U) U) U)

It m) to (') c

qY)l %,

I2- IiI

L vV) C; ~ U C')
C ,,

(1- 0 <

4)= 1 CV) m~ 0 U) C%

in Id0 : i 00

0g CD ) 0A C CV) LA

u CD 0

- - cix - - 0 r '

cm m o 0 % co 0) C' 0

U0 (nI

4JC~ (7% cm C)
00

tI- c l0

9-

V 40 11 M C)
&. eC2! m- LO m CJ

to

Oi Y ) LO 0
c- U) 00 U) 0 0

4A 4c- 0 I" )

C'_ up) U)
U It 0C 00 0

cc 2= eJ w r-. qcj

a,~~V Lii U) O 1

w wz
I- =- l) U)

(A W L C C)
w 0 - .



(n~ LA V) V) V) V) V) in V) (A . - .

m ~ ~ oo O00 4

%0 e' - LO c' cc - -r N.i Go'
-l '.0 C- C= C=; N. U;N N w

LC 0 0 0 Tt 0O ON 4D ek 0M %D INS

P,

%0 01 '. A D -ON Mn M 00 00n?) I m

to. - ,- -. .- .- -

C0 '0 co 0c cc C) 0 mA Nl '. (Yc) in LC 0 O
Q) ~ ~ CD r-. (Y C) N C %0 '.0 CI 000 C (A~ 0

4 C6 .- l 0 -- 06 0; c c-

C) mK 'K-')ONO
-* -* 0N No ()j 0) -I~ -D 0C. .'o'

ix J 'C' . 0; Lc; C\J C6 cc '- o 0

4J CYN LO CN O31 LD ON iLO 00 Nv C7 O r :
Eu C) m- C 0 m - 0o m -o C -r C I' WW

a)X- - - - - - -

*.1 - -N
co r-. c'0 1n ON. M en -Mr 00 00.r t W L)

4- I- - -o -~ CN ND CD C)- W

I- 0 (n

C C) CD -) - - - -

0

> ~ ~~ tN 0i Cn C! C9 in! 1.9 i9 N . L .in
w, m LO en mt 0- mc r - -; M LO 0)0 00 C

Lin

C). in %0 cc 00 w %D 00 %D in i N 0 ii 0 CD
E0 CL %0 en Con - in N .-.- %.0%0

r_ Ix( c6 r. N 0 c6 in i i cc un C-. 00

4) - * - - - --

an i N N- C) - -cA LC 44 0 NNl 0'
- - C ccl o6 - .CLA N O0

r_ 0) I- - - .

a)~C CD)I

Ix~~~~I I= N C n- ci~ O N N

a- U CD - cc - -. 1

V* 0



oD 0% c 0 CD C)0

.~ r- C1. - m- 0CD

0 ' 4D CJCD'c

C) .oqa "~j -in- P-o CJ C~ q C4CJ C

C. cII 444 4' 044m '

in- 0~ 1,-~i C%). m in in MC -0t hC CA~ NCJ m m m D
._ 00 CD L ~ 0 Ll ~ ~ On 0" ~ ~ O

0)

4)-i

0.
m MI Ma 00 m~ni 00 LflL m mU -LA f Ul) fl C

u D % t kko InLO m 00 1010 00 U oUa 10 -1 00 , I"f

C;C

co ~ ~ ~ ~ ~ r. 84. "1 in( DCD r %n C N %o a 4
In

.CC 41- 9 0%% m m~f (r)f 00: 101t m- I--: 00N Lfu4
0X i- 1 01% (r): (C' C 4 ) C,(; NN; 4N )

4-4'

-I- r -I- in49 in0in C D e %0 nDn in-n M "4~ i-4

CD) Q % CDC - ~ D
bg I I I I
oil N 4 N N~ N N0 Cot m CA r N -( qr%

W % P- a %.P- ON -Y ON % enm w% -%0 DC

110



oV to 0% 0 0D 0 *n 0n e

00 O N Ln m~ CV) co

ONN 11: v- 0, E 9 c

qS 4  cx. 04, ko 01, ND 0 q* r. 0

- -00 LA t% 1.4 LA LA; 040 (

-eng
C)O OLA) 0 ~ r ~Ln 0044 4D r-. ~- - e

.0 eV(n N(VI CV) co % 0% * c* m

Ix NN -- N(V C4 V C; C - 04

c ~LA LA Ln LO toD 00 N) 0~ 0) 0D LA V) m
w ~~ 00 00C C D D 00 C C 0 0 0o c

m C* *6 C; 6

C- X- .-- e~I ~ 0

4J Ix 4m s-i ON CD f. 0 0) 04 M- a N

c o 0l 81 00k mAL m - LO -l rn en mt 0 00 tO
*v- Nm * ~ * nL o t t t o P

0~ C%- %0% NN 0 LL %0~ CD CD tO %DI CD r

Ne LN
CiC~

4.)

r .- r" mo C OLC0 R-r-. 0~ 0) tO SO 0 O~
0 r - 00- .- s- " N C) CV) 01 -n-t m C ~

EU.0 % LOT- 0101 tOO r" q1 Er c O N) S O
Coc Ili COM ON .--- c0 (I 0 U

CnC~

4.4)

+ V) (A e
V~LL (-.r =U LAS =s0 N N - L

EU (A V) L) U

LOL NN Q- L- #A 0A CD ND
SnJ 0i -



enC W . N N% 0%

Ix c

N Cv)

V1- L Ln U) La..J i W3
40

4.-
41

4)

W nC zL
@1U . L %JL V tL

1:C;t c;c

.- .. cc L

0Ua. - -a -a -a
0I0

oo in
4) ~ ~ ~ ~ C C '0 ''U ii"OU Un

la 0! 9 in

tol

k~4- a

a l a C ')
Nx 4 ON 0% Inm L C n e

a- N N N 4

a- F-ex

a'z

0i f ~ 4 P42
w - u

S.12



Examination of the remainder of Table 3, in which the dependent
variables occur, shovs that student performance was highly significantly
different on many of the subportions of the course, from Training Center to
Training Center. For this analysis, the total time required for completion
of the book was highly similar to initial time, and seemed a more realistic
variable to use, because the interest of the Adjutant General School was
focused on total time for course completion, rather than on initial time
for booklet completion.

In addition to differences among Training Centers on the various sub-
parts of the course, there were highly significant differences on the EOC
Test, and on total hours for completion (Sum C+CT and Sum Retake). However,
the differences among Training Centers on the EOC Typing Speed score were
not significant.

Table 4 shows the results of a similar analysis for 71H20 subjects.
Examination of differences between Training Centers in quality of input,
the predictors, shows that the number of significant differences across
centers is lower for MOS 71H20 than was so for 71B10. For MOS 71H20, there
were significant differences only for education, and entry typing error.
For the Army Classification Battery Aptitude Scores, none was significant.
However, there were highly significant differences among Training Centers
in time required to complete the subportions of the programmed instruction.
Examination of the table shows that differences were either significant or
highly significant for nine of the comparisons. In addition, differences
for the EOC Test were highly significant, as was the case for EOC Typing Error.
However, EOC Typing Speed did not demonstrate significant differences across
Training Centers. Perhaps particularly noteworthy is the fact that the
average number of hours spent in retake also differed very significantly from
Training Center to Training Center. (The average number of hours spent in
retake differed significantly for MOS 71B10, as well.)

Given that substantial differences existed on many of the programmned
instruction books from Training Center to Training Center, the next step in
the analysis was to attempt to identify possible ways of predicting these
differences. Accordingly, correlations were obtained among the predictor
variables, and between the predictor variables and the dependent variables,
in turn. These correlations are shown in Tables A-1 through A-11.

Using these correlations, multiple correlations were then computed
between the predictors, using only yE, PA, MA, ELI, GIT, CI, ARC, and ED,
and the dependent variables. The multiple correlations, together with the
B weights are shown in Tables B-1 through B-42, Appendix B. Examination
of the multiple correlations in these tables reveals a very disappointing
picture. For MOS 71B10, for example, a total of 65 multiple correlations
was computed. That is, for each subportion of the course, e.g., Booklet

13



12-21, a multiple correlation was computed between the predictors and
that variable for each of the Training Centers. Thus, there were thirteen
dependent variables, with five correlations (one for each Training Center)
for each variable. Of these 65, only 17 were significant. The picture Is
even worse for NOS 71H20. There were, for this MOS, 18 dependent variables.
There were 88 multiple correlations, allowing for missing data on two of
the variables for one Center. Of these 88 correlations, only 9 were sig-
nificant.

The lack of significance in the multiple correlations can be attributed,
in part, to small sample sizes. That is, as the number of variables used
to predict a dependent variable increases, the magnitude of the correlation
required for significance also increases, unless sample sizes also increase.,
With the relatively small sample sizes in the present study, the obtained
correlations were simply too low to reach significance. It is possible that
with larger sample sizes, this would not have been the case.

However, examination of the B weights and of the correlations between
predictors and dependent variables in Appendix A suggests that small sample
sizes are only a part of the problem. There is no consistent pattern of
correlations from one Training Center to another. That is, a given variable,
yE, for example, correlates in one fashion with trainee performance at one
Training Center, and in an entirely different fashion with trainee performance
at another Center. Education, also normally a significant predictor, behaves
in the same way. This suggests that while there are in many cases highly
significant differences from Training Center to Training Center in student
performance on various subportions of the instruction, for both of the MOS's
under primary study, these differences may be a result of other factors than
the predictor measures included in the present study.

It was clear at this point in the analysis that one of the major pur-
poses of the project had not been achieved, i.e., to develop a means for
predicting the differences in student performance from Training Center to
Training Center. One final analysis therefore was initiated, the results of
which are shown in Tables 6 - 16. For each of the two MOS's for which an adequate
number of test subjects existed, the data were inspected for each of the
dependent variables, and the two predictor variables that best predicted the
dependent variable were then selected. (NOTE: This was a visual inspection
only; it consequently is possible that the optimum set was not always chosen.)
Multiple correlations then were run between those two predictor variables and
the dependent variable. In the table, the key results are found in the
columns labeled Predictors, rl.23, and p. The "Predictors" column identifies
which two of the original eight variables were selected to predict each of
the dependent variables. The "rl*23" column indicates the strength of the
resulting multiple correlation, and the "p" column indicates whether the re-
suiting correlation was significant. (NS represents "Not Significant," while
anumber indicates the level of significance of a correlation that did achieve
significance.)

14
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j Inspection of the results of this analysis leads to conclusions much
like those from the preceding analysis using the full set of predictor
variables, except that many more of the multiple correlations from the
present analysis proved to be significant. However, examination of the
variables that yielded the best prediction shows that for any particular
part of the course, or even for the course as a whole, there is remarkable
inconsistency from Training Center to Training Center. This inconsistencyI suggests that the present results probably are largely attributable to chance.
That is, if the whole study were to be repeated, it probably would be found
that different variables would be selected next time, and that the ones
selected in this analysis would no longer be the best predictors, and perhaps
not even good predictors.

DISCUSSION

Two major findings have emerged from this study. One is that there are
in fact some highly significant differences from Training Center to Training
Center in student performance on the various subportions of the instruction
for 140S 71BI0 and MOS 71H20. (The number of students available for MOS 71B20/30
was too small to permit analysis in this manner.) The number of these dif-
ferences, and the very high levels of significance achieved by these differences

leave no doubt that they are real.

On the other hand, it is equally clear that present efforts to determine
the reasons for such differences have not been overly successful. While dif-
ferences exist from Center to Center in the quality of student input to the
courses, these differences in student input quality seem not to be related
to the quality of the student's performance on the course, as measured by hours
for completion of the various parts of the course. The second of the two
different multiple correlation analyses did yield a number of significant re-
lationships between input (or predictor) variables and dependent variables.
However, the variability in the predictors chosen, from Center to Center, sug-
gests that there is a substantial degree of unreliability in the findings, and
that the results must be used with a great deal of caution. With this caution,
the following steps outline the procedure for using the findings in Tables~ 6-16
to predict student completion times for each subportion of the course, for each
of the Training Centers.

For any prospective student's predicted score on any of the dependent
variables, the following equation is used:

*XB2  X X+ 3a -X + (M1  
1 M8 -M

X 2a2 3 a 32 2 3 
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In this equation, the following definitions apply:

X -the student's predicted score on the dependent variable,

as, for example, the number of hours to complete the course.

- a beta weight. These are taken from the columns of Table
labeled B. Please note that the correct B, as indicated byI the subscript, must be used, corresponding to the variables
in the columns under "Predictors".

a standard deviation of the variable concerned.

X2' X3 = the student's raw score on the "Predictor". This is
obtained from his Form 20.

M -the mean of the variable concerned. Bath the means and the
standard deviations can be obtained from Tables 3-5.

Step 1. Write down the equation (or, alternatively, use a computer,

in which case all the following steps would be done by the) programmer) so that the values can be inserted.

Step 2. Depending on which training center is involved, go to the
appropriate Table (Tables 6-16) that contains the Betas and
multiple correlations for that training center. Use the
above formula for prediction only if the multiple correlation
is significant. If the correlation was significant, as
indicated by the presence of a number in the last column of
the table, then copy in the betas corresponding to the
variables identified in the columns under "Predictors"

Step 3. Go to Tables 3-5 and copy in the means and standard deviations
of the appropriate variables.

Step 4. Go to the student's Form 20, and copy in the Aptitude Area
scores identified under "Predictors" in Table 1.

Step 5. Perform the calculations required to solve the equation.

These steps are illustrated in Table 17 for booklet 12-11, for
MOS 71 B 10, for Fort Jackson, as a guide for applying the above steps.
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TABLE 17

Illustrative Example

Booklet 12-i1iT MOS 71 B 10, Ft. Jackson

Step 1.

1 0 'C1 
X I 2 -X 2  3  X 3 + [M -a M 2  3 3

Step 2. For variable 1 2-1 1T, the correlation (.44003) was significant

(.001). The "predictors" were CI and ELI. The values are
then inserted in the equation as follows:

(-34837) L X, + (-.13986) - X3 + [Ml - (-.34837) a M 2

a. 032 02

01
- (-.13986) - M3]

Step 3. From Table 3, the means and standard deviations are next
copied in: (Note that M and a refer to the predicted or

dependent variable, 12-11 . Also that X 2 refers to CI, and

X 3 to ELI.)

X (-.34837) 5.05 X + (-.13986) 15.05 X 3 + [18.43 - (-.34837)
22.60 - 21.95

15.05 15.0522.0 T (101.93) - (-.13986) 21.95 (99.02)]

Note that insertion of means and standard deviations completes
the formula, with the exception of the student's raw scores.
These are obtained from the student's Form 20.

Step 4. One student's data were selected at random from data sheets
collected during this project. His scores were:

C = 92 =X

EIT =112 = 3
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TABLE 17
(cont'd)

These are now inserted in the formula:

15.05 15.05
X (-.34837) 22.60 (92) + (-.13986) 21.95 (112) + [18.43 (-.34837)

150515.05

15.05 (101.93) - (-.13986) 2195 (99.02)]22.60 21.9

X = 19.49 Student's actual hours = 14.
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The worked-out example in Table 17 shows not only the computational
procedures but also will serve as a check for someone attempting to duplicate
the computation, to confirm that the correct tables and columns are being
used for the necessary data to complete the computations.

As a further illustration of the problems that might be associated with
depending too heavily on these regression equations, however, ten additional
students were selected, and their CI and ELI scores processed through the
computation. The results are shown in Table 18. If the predicted score
(total hours, including hours of retake) for each student is compared with
his actual score, it is apparent that the errors of prediction are rather
high. Put another way, there are many factors operating to determine how
many hours the student will take on any particular subportion of the course.
The two selected predictors are only a part of the total set of factors.
Consequently, they predict only a part of the student's performance, and
there will be errors of prediction because this is so. The more important
the other factors are, the greater these errors will be. (An index to the
importance of these other factors can be found by squaring the entry in the
column labeled r1 , in Tables 6-16. The size of the resulting number, in
comparison to 1.00 shows the importance of the two predictors in relation
to all factors.)

It is clear that the accuracy of prediction from the present data is not
overwhelming. This, of course, raises a question as to why. Three possi-
bilities immediately suggest themselves:

a. The number of students in the samples available for regression
analysis was simply too small to permit an adequate level of
stability in the results. (This is probably at least a part of
the problem.)

b. There may be administrative differences between the centers, and
administrative factors that even affect students differently
within a given center. For example, it is quite conceivable that
differences in administration procedures could make substantial
differences in the training time required for any subportion of
the course, and for the course as a whole, from center to center. 7
Similarly, major differences from center to center could also be

produced by administrative differences in what happens to the *
student if he finishes the materials early. If the student were
to be allowed free time for completing the materials early, or
an early leave at the end of all of the materials, then he might
well be highly motivated to complete the materials at his best
pace. On the other hand, if he is used for work details, or if
he is assigned to a casual company at the end of early completion
of the course materials as a whole, then he might well turn out
to be a "slow learner". (There is already some evidence, from
earlier research, to support this as at least one factor.)
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c. The problem of attempting to predict performance on programed
instruction is not typical of the kinds of problems normally solved
by such statistics. It is possible that the basic principle of
programed instruction, that the student proceeds at his own pace,
exchanging time for a lack of input ability, or the reverse, is
counter to the whole assumption that performance can be predicted.
(This is difficult to accept, however. There may very well be an
unusual distribution of student performance results, i.e., not
normal, which would make prediction more difficult, and less
accurate. This needs to be investigated further.)

It is probable that the present set of results should be interpreted as
interim results, and that additional data should be collected. With a con-
siderably larger sample, it would be possible to do a considerably better job
of determining where the problems are in making prediction more accurate.
Further, with a larger sample, it would be possible to increase the number of
predictors used, and that also would increase the precision of the results.

SUMMARY

In this research, there were two basic problems. One was to determine if

there was significant variation from training center to training center in the
performance of students on the programed materials for MOS 71 B 10 and

MOS 71 H 20, and then to attempt to determine the reasons for such variation
if found. The findings were:

a. When student performance was compared across training centers,
both for hours to complete individual subportions of the course
and hours to complete the total course, a substantial number of
highly significant differences were found. (For MOS 71 B 10,
nine of 10 comparisons across training centers were significant
at the .01 level or better. For MOS 71 it 20, of 16 comparisons
two were significant at the .05 level and nine at the .01 level
or better.) This indicates a pattern of very major differences
from center to center.

b. When multiple regression analyses were conducted to attempt to
predict the sources of the variation in performance, the results
were not etwouraging. Many of the correlations were not

statistically significant when all the possible predictors were
used, and errors of prediction can be expected to be high when
only two predictors are used in the alternative approach outlined

above. This suggests that there probably are large unmeasured
factors at work to produce the differences found between training
centers. )ifferences in administration conditions, and adminis-
trative policies concerning what happens to students when they
finish work on the programed materials were mentioned as possible
factors.
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I C. Aprobable additional contributing factor is almost certainly the
small sample sizes available for the present analyses. In order
to obtain greater predictive precision, it was suggested that

larger sample sizes be accumulated, so as to obtain greater
stability in the samples, and permit the use of more variables
in the predictor equations. Both outcomes would increase the
precision of the results.
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APPENDIX A

Correlations Among Predictor Variables, and Between

Predictor Variables and Dependent Variables

39

L~



L(LJ

cci

(%J 0)

LO 00 C) m

C- 0 D CJ -O

c) 0) 0) LA

U,

o

o co LO N- C') OD
.- x CsJ kD tD C0 0

,a 0 -:3 - LO M' 00
q, a ('J 0 0) m- 0

0-
4-)

o- 0

SI 0) 0)1 (\J ) N- to

Lii *n I ) - r - 0) -

-i S- - CJ ' .0 0
ca £- C) CD C\J C'r \ Lo a%

i--

4-)
m a ' ) 0) -d %D m C)0

r 0 IDj 00 k d 0) .0 Ln
-J ko C') Lc) m" U- LO a%
Lii m'~ to lgr 00 N- en~ 'o

V) m' m' C'.j m -
0 *

N- 00 LA) c'J C) 00 <2 N-

o N- LA C) - LO M
0) c') C') - C\J ko 00 0)

C\J C') C~J C"j - C -d ' LA -

ko - CD Cf) 0D 00 co r- 00
m' N- 0n C~J 00 m' %: LA N-

q LA l C'*J ll C7) I9 7 -

C\J 0 i CDJ 0 N- %D N- 0) m) M
CD) - 0 - 0\J - - ko m" '

Lu C) 0 0 0 c LA %D .0 0
k9 LA LA I" LA k9 N- C J 0

m- > Lo

-iu cc ca I- -i ii 4-

~ .J 0 ~41

0. iU Cl L U ~ Li- LL ~-.



00. C\J mt(% 0DU) P - r- (Y 00J -d" c Lin
d, ) 0C (J O :)- m ci 0 "'J -01 PA R*- 00 O

0 o c\J C'J " Lt N-N- 'r. d 0 00) C N Cl f .o oCW 0: 0O P, P, koL C) C ODV- cr'JC
aL C) C) "r md .1d ad -z CYi U- U) -d Ro

O U I) C~) m N-C C\10 C) D OCj C)' c cn-

L.) 0 CM ,; -C') 0~'J0 "0 D C (1) ')LA 0LO r-.-

0. C 0 CO'. .-t .CV) ~ .m mC' mA OcO

LO - C',J M~) C M ~~ M M U K Lo ko LO LO
4- L) e. C) LO\M C'J 00C% 00C' -) U--) r 00

CL
0) r_

o) 00 m M. C) M-~1 M-c C'N td- 0- 0- L oLr_4 04)F 0L LO .- ui oa' ok'. ko N-- ,-- f.

a N- L) -. N-L LA -l) M ct d* () r O O :r C
4-) to0 o-* CDc N- o N- Kr LAN- ci

0 (A a I I
L .) S-0

4~ - 00 -O- OA(. 0 - L4cO M M C)N - LAN q0 " OOt
0)~ ~ ~ ~ co- -) LO O) " l c) 00 m N- t ol C CD 0.N -
LLI~~NN -1Ljm 0 0 C)M CDa . Y - IrCOi

(DM .40 0 LALn

C) D NJ31 % k kDN C)0 -LA 00'. LC.J('

9- CL) C::) LOL O 77 0 7(I L ) )0
u .j 0 o0~.n -A ~ - .10 D0.OO CY N.- 04D - c O')00

ao ea (aa a

-l C\J N- j 0 CjL 0r 4,a O 0 ~ I
*.- E\ 0' -0 - C\ J 0)r r a , L N ,m

d) - F- - - - .- -

42



rC\j 4ml m C - c C 5c

t- CC) %0 Co u r-"2U C 04 C) C:

St C7 -: Il DC ~
tmc' ccj 00 m c z 0

L) o:d " u, 00 cciC) c
mc LO i -z m', C'

5-
0)r (Y) C~ 0 o C

00 c LO C'lJ - , 0D
010 - C'.J m~ 0-

r_ L) CJ. C:) C --

- c 0 0

0) m se - CJ- a% CD~ O
o cli to qr cc cn

4J~L tuc .- (D CJ m m mC~C D
r_ LA- - (

0~ (A( -1 1c 10 1 1 1

u S- I

4,

5- (PC co to LA ) 0 (
Co c li 0(0 (o %D~ m-c

Q.) m (0) 0~ 0 -ImC C
-- js cL) C- (NJ CJ

eF) (1) c 1

co (cc :d - L Kt .0 %0
%D k cci - CO %D (n. co

00

a))

0 C t.0 %0 Cl - 0* :
L) a I- j t. a) au kD I -

rL C 0 Z ~ l .U LO to (a

443



LLJ~ C~j

4D. LO

- r- C)

N. CY) LC)

Of MO C)
<C C) C311 C)

o r_
+J' 0

"a u 0) 00 U-) '. -
LC) a'i U') C r
000. C) C) C\J oll

4)C) M ' C~.j CD
1- -

(\J 0 0
4O- LL.

LAi .- I
-.1 $. - C') N. CY) C') C%J

ca 4- C) :T . rj N CNIJ r- 0% 00
<c C5 m m C) '0 m m

U,) c\1 U, C) m ')
'.0 C) C~i U, C% C~i

0

M:- C) CD C) CO 0m %D

o '.0 -I* r- m' C) N.
U,3Il U, CD M ' C%'J C~i

e~j 1". CY) '.ko
mc - U, M c ki 0.0 c'.j

i C') - -: M' ~ C) M) U,)
C) m) . 0) 0 0m CC)

'.0 '0 U, C) - U, C\1

ccl LO C) m ajj U,'0 o0
0.. m.C) N - CD 0M (J U, OU

1.0 U,) - (J C)D , .

C) C') '.0 U, U, '.0 C (j Cl) U,)

(J- M' '.0 C) 0M W '. r-. N
N.1 (Ni U, OC '. C') U,) m' "N
(7 0 0 .~ CY) 00 U, UW) m . CDC') U,) m' tz (N. C) UO r- m'

x ~C) I

C J = g '=4-

44



m D m CD %0 ad a CV -c CO as M C

L '0 C14 00i CD' f-M' Oa4 C)' CD ~ C)

ON to~ 00 .- LO(% C4 co C I,- 00 r %o. r-0 CC.

-;r-cr 0- C) ON . O-LA ON ~ (o % CDw C o -0

41 LO P Lo M - -k ici co Ii CD mm C)C

4) 0. 0

to I C%0 C) C'o cmj C)o m.a- clic~ r - on c..j ON
2 M~ 113 1~- y C) to r-o m r=C"\J Y ko~ CV)\ " 0%0 a C

C . 0\C\ co O r- U)Cj P 00 e- Lfl o t 00 00 - q)C" O - -~

o uQ

4.1 1 S..
C~J u I l

C1 00 0 kCO ' r- CNJ %0 ' mO q C m 0 cm k 0 4 00jc
03i t.\J0 Lt) 0%0 -crLn C 0c m m~ ala. m c' 0% CJ (%

LiJ 1-' CV)C%j 0) LOc 00 .J Lf) : OLo M.- m Lnc 00 .00C
-i co .-J .- o C- C)' " - 00i C) C)cm.m

an

0) X z I C 00 7 0l kD 'C'J 4DO~ fY-. 4D elj. 00CV
co m Uv~l "0 D- 0 n a 0 ,-Cl' '00 r LcOa 00l mr- %
(Ao. 'O C) ON 1 r-04 %DC)R. m0 f-.a C )% (71C'. C)
0 0-%a 0D 00k r.- P, 1 00 0. (%.(% --n0iCi

03 ONq c c LO r- -.' V) k 'C'j " eco C%'J m~C.

00 00 0 CD r-, 00 00) m CCV P r 00
C> a) ii) Ca Cm aD a~ CDCma D CjC C

to ko C14 %0~ q C)mLf M- LA(\ Oi mci CO- ON W
L ICJ (71C %J " M 47 CNJ .- C LAO 00 CDCD -o. t

a ~ % am aa% I I t

445



a00 ~ 00 en - P- 0D
0C) C ~ c o to D 0YJ - LA)

M rh Cr) CJ 0 0 00 -. M~L
I-LAm CDJ Ec- - c LO Co

em c" ON

-e L o C'~j 0l 0 D

co 4: m' ON e'l qr Kr
00 -d' - r" I-- 0C %,

41- 0C ' ON - - LA - 0) M
c L) .-. Cl r) clJ C\j C-

()01
CL I I S

M 0)

L. 0 Kr) 0 LA) 0 %D LA -
0o OD (3 r" cJ %D 0: - 0

o_ 0 ) MI to Ic 00 4* %Q C

(%1 w 4I( C
Q S- CJ C. 0 0 L

o O 0 C4' 1' LA 0 11
S- L- s- O' 0' O \ LA A

-1 Kr -n 0D mD LA '
mi 0.- c- -c% C ) 0 0

MC 00 a% 00 " U

C A) m ' 0' C:) 0. LA "
.- a. Do w D C'.) C') CD. 0D

co

co CO 0 m ' ON r L A c %

oo 00 LAl m'. CD LA 0 C
(A K-r -d, Cl cn c. c- 0%

%0 C) m M'" -) C

0LA C) "' COQ %0 0n C LA

LnCW C"i 0' CD* 0 0 Ln

: n :O :J m :) : i

K .O- -00 c 0c



L~LO

m~ r- i

C\1 LO m~

'a co cm C

.~. . .- C%J

C))0 LA) m7 C~l
Uyl LO 03 -c
a~ A M c LO 0
S- 3 A eJ c

4--

m ~ 0 0
4.- LL--' 

D to C- r 0 r- C
LA c ir C' Ma I- -

j 1--r- 0: ko 0~i --* C..
CO 4-A C0 %.0 -'a LA C~J

0-

4-' r z- m~ ON CJ C.J
to LA c a% 'a c'a 0D

FY -0 m- ~ O ' r- OD
-a) -j m~ 'a wr 'a r-. C'4 C

gr 47N LA co - 14 ON LA

m) CD 'a m C0 - 'a

'a9 LA 1 LA 'a9 'a 9

O ' %0 00 r r-. 'a r-. -c
I~' cj C~j OD " (7% -d CD 0

M Mc c - 47% '.0 'a -i Ch
C) 0 (' rl- 'a co C0 LA co

P -O CD r n % 0 OC C"

m C>J CD L C) DL) L..J '4 *J

LAJ ko k CD C~ Ln a) m 47r

%0 LnLf) r kD C



-C C '.oc M e :r C ) LO~ r r.,.. u~- I
0'- - 0 Cj C\1 C~ C'O : O q ~-41 %d

Lii .-.- co C7% ~ .LOC~ 00 ~ f ML CI c' -'-r 0

-D ~ r- . 00 co CY -d- I-am r- CO 002r- %.0

OD (\J(r Ci -o LA~n rLA to' -I %

r_ m IO C: I I" k C)I c li I Ir C r

a)C)0 - o m lAO LI LO'. OD1. ~ CI r-
CCLA 0-) r-'. o'.0 -4e- t.0 ~ ko m-3 ~

CL
(1)

m 0

o~ 0~ LL -D C)C) m
- - C ~i c0c k9~ k9. C-c C'. C.C

c - ii c~ o i cc c's' ,CJ oc -

r..o : C ) ) Ci c'.io C\J. C.- C O'

4-)-

co 00I 0Aim O-0 c D N >0. 0

m C>j CD. CD Ln 0 r )U) z
0N 00 M - C:0 m M N r, M - )W C

S.- r- I r I ~ kD - I~ o - ~ -L )m

C)J m N (NJ (NJ - . m J C)J (NJ MN N

coco 4) O1. r, -T448 L



II L

LU C\! ~N

00m cl 00 C Co CO

M~ ain 00 D - -n

~~~L c' c Ndoi

00 cn 0 C o 00 CoN 0

43r- C) O CD r- Nl~ LO

o:)~L in C n 0)~

0)
a) 0. VnU)c ~

:3 n O N LOLO U- ce

r_ V t.D C.> C" ~ C
0~ O-

CC CY ino 
CD fnin in

et 00r

c:o -o) 
ko LO ~ ' i n 0

W ) c Y- m I- in - C -

ClLUJ 

(fl C:

0) i

r-CY R 
co in0 i

r- in CD m Co 0
co o40 C14 C~ 0l in

r- 0 .0 ON C ce

CD
0

4-1

-1z inN C)
O-j 0 l CD C C. C

0 0 .Y. 
r c N 0

LO. c- c'.i

W o~ I-- 
V) Co C?

!-/ ' LW NL -- wo N

X: +- 0l C: CoCo 0

U0 LUI c-LU LA- Cr

49



CYI

C~j C" 1.

kD ONC'

- ~.a o~ co

mA 0 o 0
LO CDJ C) cn

0
+j C'J ON 0C -

-o co "~ 0 A " 1

-t r" I Io

.4-)
S-. S-
o~. 0

4~- LJ-

kJ M. C" LA c C

C3 4-) 0) (D m" .1d wi LO (\J

o -

*- rD-.C - k

a) : c.U' mn e-. 1,, f-. o
iLJ :t LA - C) 1.0- C) O)

(1 .. LO C" kD CD . 10 La)

r- 00 m C OLA Cm
r ~~~ t * clc") -I

<c 0 -1.0 t LA LA %.0
ko ~ ~ mrC :

- Cs*J ;r -4- C'j 0) c'J
00 kD C\J 1.0 co 0o MO10

0-j 00 C) LA) %0 C'J CY" m.
.:cCli ko 0 0) 1. ClJ O- ko

:d" O 1.0 CD O'J -Y ko Nj 1.0

or) O LA .0 - C.Ji (J 1. al
(1) 00 k.0 (\J .- MO M LA LA LA

LLI C'J 0) Itz m~ 1.0 m - .0 ct N-~Tl C14 C0 m" m" - LA m" m" 0

Fz i - U C) 11 4
0.. LL44 (D L.) w wi w~ wi 2- L 1Li

50



F-.- C%j C0 - C4 :,t C) RdO (NJ0 Ul clA LO -4

m n Lo- 00 (D Cl m - ML LACo - 3 ! -0
C) ifl LD LO P; ODO LAN--C: t0 d U")r en mC)

LLi re) q r ) m Lo z LO LO d ~Lo

&A m CD C I- m mI ) CD Ir 00 -: 0i L CD

00CY) kD U')~ 0l O - 0'n- ) M~ CJLA M M'
CDl (') 0 - M .4 0- C oj %DOC 0'dl 000) C'L o

W L3 O~ CIO LOc' N-1 Or- cO- -0 CYIC M

-U ~- " r, CD ko - - - C C A to C) C

LAj C:) C) CD C <D CN- C .C C) C) -

a) m . .

r 0 LOC -N- - (7 M *rPN C) 00
cN- -LA. - "N LA C C'J(O OrN Lr)L k M- - M

4-3 (a L- L 9. - (10 0"r k* .0 %.0 00LDA31- 0 C\j m
r_ o O- C> C)0 m CCj Ln koL N.Of, c r-- ( Cj 0 C('

o 4A Li- 4-) CD C-. m\ -;,( ;-Id )C C\ L 00 C\ LA('- C'JC)
u) S- U -

4-)

0)CC'~0 C '.JN CDsJr LO N- q c 4C10 lAr -C)

4 0 S. co1~ MA (0 m C) (nC' COLA r C=) C Y
--O C C-) N.j- LA) .C C r O) m00 Lo m 0 -0 RI- r

CO N- Li -00 ) 0 M' CD tJ -- 00 03*- C)J 00

Q) V)I I II. l

4-)

~LO Cs) LoL %0 CD -t- LAo0 -LA d, ~LO

r- a) ) M - (10 Lo 0 LO--k a, mC
t-) Cs) C- LA m m' 0'. m o.- -

.0s ('CiC) C') CD) M ') C's) C')

L- m- r

L- t.5.1 m z L U) koL) C
0 0)C) .0 Rt C r r- ) coON 4- O t. r" r



00Je m l m~ m~ U ) o

LC) 00 C LO I- ~
- M 0. ON LO mtC' 0)

m c C) cn CV) cl*) 00 C'

CL CL(Ci. Ci C'J CnO' I!

(A C\- - cl 3 t - C'l -*-

CY LO 00' - ) 0 Y 0 z 0 m CD

(41 tD -0 00 -) 0l t

InD In C( % -- IJ M

m\CJ C C) CDJ In cy.J n

C 4-) tA r -*- (n ~ m \ cl (V) on

0U Ln LL. 4-) N-C CIQ CO C
L) S.. -

-i~~L a_- r- LU, LO 00 r * r C
ca Ii-,r ko C-) 0l V) - L

cc~~~~A C I AiCj ) C

F- 0 LU .L L
WU IA) IA ) U L

:352



O-N
LA C)

00 e~

t.J O 0 00

c' - C., co

InL

C14 00 C> C.C0

0

N- 41::r LA O CO) 0-
LAJ- m. go 00 rs o A (

J ) 0. C14 C.) 0C)10 LA

Co 0- 0 Dc.i c - L 0 0
4 - LA m Inm O ) r

o o

41CO N- -t ito m r-. LC
(/) U') C'j "' r- %D C'. LO

-JCO to fl- m CYO r- LA)
S.. LUJ C> '. 0D .- LA 0

oI
U.

O) LA LA N- C) C- LO
m' C U) O Di LA) 41:: C0
m-C. - - LA %D N- C

CD- LA k 0 0 LA CV (M

0) m~ k 1.0 C0 N ON O7%
Co 0= km CD m 0 C14 0 C14
00 C14 LO ~ C N - ( m CMi N- N-

Cl. kA N- LA C14 0 C M CM

m- qt N- C0 00 M~ C14 a%.
co C4 co ;.o N- N-l OD m
%0 - N- CO N-. ko -t q co C14Lii CMj Mi %D 0 CO CD 0 - C14 i
t.0 L.0 k LA - C4 Mr (D 0) cM

C)

~~~~i~~ en- c ~ * ~ 4Ln1



c~i r- rr r en O V LAO Ln f-r- to. m -
,-.. C) % " .C~ kDc i %0 w .- fs. - to0~~ m -~ R f c P
CDON m'~ CD. " .C~ to ~ m ~ CD ~ O ON C O)C)C

o * CD 0% co r-, mt-~ C\J - to0 O q LO ko Ln

mr Ul) 4tt %DCM LOL U') sC() ON 00 0 qr m
to0 CD N. m D o LO'. C7 M C c'i e) co cn LO

COA (U' ) r-s ONOi D C) D k CD CI 00- C) -000 ~
(L -9: ' CD C)J C)~ M.0 cl i COO C)) CJ

C) CD- 0 - 00 -O m C)C~ 00 0 

m0 4D 4. C) ON CV 0 I "I VI -C CI r

0

00 (A m--k MU) k CA .ON LO co ONC LA C'.J a
C J I Or- N. coo N r co C efoc r L O 00O -CTN co O

4-3 to S r C C D m-.. r-0~ m e LA CDr CDc CV
rL - 0 ~ () 00 C)~ o 00) 00 C)\ 1.0 CD0O~) O'J L ~ (

-5 W. LL.

4-)
0") u

CC *O %n(0 1O.0 r CfLO 1.c'. 0:z CV C) amr k C c l-
4) 4l_ C) %D C-) ON N00 00L 01.0 N. LAON w 00' L

M %D --- qoNk Y C DL d
1 r- lLA) -d C D fC\1 C)i ( C) r 000 LC0 LO t

ca f-IC)C) 1.0 0M CDC 01-C: 1) LA L

W V).

0) Cf

0-.a 00 ko n o LC y - Co t c' O r- C O .0

C) m ko --- m 7 Y ecr) 0D C) CZ0) C C O)
o~C -o J C'j -- mr' -I0 '0

S- 1 r-C) - l r m.N Cr Ln 0 C) 0 to N COo mt(Y U) .- r- LOAMC % M.~ In .- 1en oC> -
u.. cc - tC C0 ) 0- LAO C (Y)0~ ON s CO- M ON~ r-

CL. (Y)C' C') jC C ) 0 oc LC-LA a)) OLA) t l 0)
00 CD CV C C C00 00 C) 0 C .C')

InI

C') m ' - 1.E L 0 w C- C") 01 -. a

0 C.j - C'j e') C') C'. M CA.. c) C) C) )

-- - - I -I

54



r

C%J - 0 0D C14 an
CD t- ko 0% r- 0 o

U- oo U-0 Co LO m

I= CO '.0 CO C OLJ

Ln C.j .0 qdl CV) -d Ln
C LO LO LO LfA - i

rt) V) LO LA cl co CV)
CfO ~ 00 %D to U- m

- C1 CD C)I ) C

.0
93-- C% c 4 r - C) C

a 4 0 4-'C

0 Wn U-I

4J I 7 7
C- 0 - f 0s -

U-'0 - CO O C31, OD (Y)
CD 0D C .0 o' - 00

LLI S. co- 0 C O 00 -t C\j C)0 LO
-10. .. j 44 - C~i 0) 0> 0 C

4) C%J O ON Ln M- r N
co m~ m'. ( - (%J ( CV) 0

LA LA LA wt CO m' N.
ON 0) CV) %D0 LA m C

0

4.,

0. mr 0o 0l LAJ CV) k
%0 C C) -n C.0 CV) m

m m CD . C) C) CD) C.

0 '0 O LA 00 ON ~ C 0 .%
0. Ev 0 U- 0 0 0

Lj C O 0 -r C l
COW L/ 0 CO m C)O .

a) COF I)- CO

toJ N43 F- N C0 - LLJ

CC V) * 0

S-. L) Z+ 2: - I V) u) C)
0) =) w " U ii 0) 0
Lii V,) u ( c L.. wJ L L"i

55



CO

L~LA

ON

qzs N~ CV)

LjJ 1,0 9

m~ - 0~ r-

S-

u- LA N~ m' LA)

"a 0 4D4 4m 0'0 M O
a u C) 0 l N l N ~ N C0

4- L-

X Il m LA :: 00 Cf

-J S.-4, r. o - 0 C
co 4-) 0: Cli C) 0 e

to -

to- V)-r-C" (
.4J C) LA LA m 0 L

(U X: LA0 0) c CO) . LA LA

0: LA) (1 m cn co r- -
- ' 0% (n r- LA LA) co

ON tDN0' L re) N 4
LO a% (. N 0 .- )

t - CO) 0D w- L CO r-, w~
m. CO - cO Nl -,I -d LA) CV

C:) 00 Cj 0 0en C) C

m ~ ~ , N~ C )a LO Nc LO L

Kr ) " w cI f- ko ~

-J - -~ 0 l -

LU ~ ~ (D UJI:: L J LJ L

56

L.-.,



0m mV *c C0 (%j %0 CA' C1 c'j .%
LaJ CV) rN c r- - m~ %D0 p- ON.

9= J to - C'. CLO U) 0 n 0 O C

C) Cv) C0 0 0Q

U) *

.L0

'.0 a- S- '.0j %00'.c
4) N o%.'0.0 t -r. tD C C

4-3 yl i ) V c o - LO Ol

(%0 4.J WA CD n toC c C)- Cv)

r_ . C) C) C) CD'0

ko L CD cv) -1 m m 0 Ln CJ
0 .%j ' C).' C'CJ CD %. ON m- mr

V~ -i 0l t'. 0~ -l 0 V

M -L C)% C -,It - -6 -n C7

co r C D i C'.V C.V CIA V)J

0.

to~0 A L

r" 114, m' - C v Cv) L C
01- ao Il s 04 Ci mt %
uo CJ % C)., C). C~

(A 4A - V- (A - t4 w I

(a u o a o t t57 t

%.0 ) m C-)%0 C 41



co c 0 o- u- 0D 004
C3 r-. '.0 co ko 0n m D
Laj qr m CV) .- CS . CJ

o ) - ~ 00 (7% 00C0 )

4L O Ir IO I V It cl Ul

ON4 4(J C) LO toI OAN- 0

4-) C) 01 CV) m C m C-i LA)

o a) o 0 4 om mC4L

c.. $- - C'J C:0 0D r-. -LA cnI L .
4J *0 0% c -u '0 0 ~L

c 3 LL S- A '

o Q-I I

4-)

I 3 "t C I ON Ol LA. m C) CD V
S.. m 00 'J - -e CD LA C CJr.

EUJ C) mt LO C) 4-t 4.. 4.)

0LiI C) ~ Ci C',JI Cr C

cm r I I I I I I

(1) Lii L

(1- C)- I I /

a) ~ u ) C). m~ l*ko ko C - 0

C). C) C) C) I C) 4) 4) L

EU) (%J LOJ (niVJ CJ OLI ~ ~ t i 0
5 - Lii CD IAj Al e% i~ W C lii mi

S- m LO C) VI CD ) CDco58



co

LO Css

ccn c'. i

00 L LON

LL- CV) C)

ON LAC -
C.)LO N- co C0

C0 0) %D
CV CZ0

S-
o
4J r_ m' UL LAOe
*u 0n ON ON 0) 3

CA 0l Oi O' ~Oi C)
CD 04 0 kD N- N-

0) u C.)- )~ \
S- d

I+- o .

LA-&& ONi cc Cl) LO C0 (%J

go j

to cn C) C) C~ C o:r 0
C')0 0o c C\J 0 Ci -

CD Q -4 CD ccj c'j r-. LO -
s-~ ...) 0 C%J U-) cci N- j LA )

" W CD " LA CJ - CDJ 0l

o Iot C

P,-:t C r, M DL
0i N- to D m UD- ON 0 M0 J m LA t.0 C) ) M D -* C)

C - -cr cc ON 00J m 0
CD L - CD

CC) m %. 0' LC) C) 0t CO LA
0 C) -l CD cDi CV) CVD - * C)

LLJ r cc C 40 n mD 0 O cc m m
mc o o m~ Cl -:: m~ cc - (

e~~~)> >j- w C'1 - l)

F- oLc~J ) -) a: 0
Li-4 t=1 0 C): LA4-L c e'
0- ') LAI CD u~ CcJ L& LA UJF LI

590



LL A P- o -~ to 0*1 z 00 C) -O

C:) C). LO ON m~~ c C31 0) rl -

C)J 00 LO " ko C C . 00 ) CD

M, ci m C)~ m Lo qC' aO' ci Lcc
co -~ 00c'o 'j~ 00 m~ C - 0n OC

4-4C' L. l 0 co 0rr m C' 00 -- 00 C~

.0

ld 0

0_ Ua CM -~ O -r 0 0 - m -o 0 L Mc o-

C S- -0. . . . . .
0 in 0 W)I

S- L LU. S-

41 0
0) LO C) - -cc, CD) C~ cc- cc' LO Ct

cc i 0l) U') - ) C '.JL C~l (') M~ CJ M

LL L - - olt C) C: rC' k-c q*CD

I I I I I II I

4-)

a) L tc l n 1
-oL - ~ -~ in oo IcCli CY)r e zr
r co a, oCD CD 0) 0 C ~ o r ) -: C

-- I O m1 CD- mI -- (= - mI- m 0 -

QCDJ CD, C) m. m % M C, D C.) C",) C

06

I4-



rj * N CD 00 Lo N- LA) -z Kr (NJ mn
inko %. Z; mn 00C - 00 C\J 1,0 LA) 0

-j C~i e~j mnt 00C) uL o CT m- -zl
C) C) - C~ c. - C' ) C

to rn) ON C) C\j C\j CO N- cD -z 00 41
CIO C) C~J %.0- lOL k.0 LA On CO m 0

O ~ LA r- mn uji' -r m C\. kA - k m LA
< L C) c'n rN- m . C\J LA LA CD CD z

Lfl- ) C CC)CDl CD CD - CD (,

a) 0

c.

W 0 m L CD Lrt N-LA to~ LC\j ~ LA LA C) 0
:3 (a SNr - Ln LAM m ,0- 1,0; io :r n M' -D 0

o CO m -ta C)N- C,0N - LA ) C~ c'J CJ
4-) ) Q3 0 -,I O C)z LAt O',CS LAc\ cc 1,0 -z 10 C ) to CO

4) C C) L C)J C C) C) C),:I CC) C) .- C

C S-

C 'V j -:t 0 - N- rn r- -CO knC LAN M M' 0-i C\)

- C - 1 4- L 10J COC rnD CO C) rn) C.0 0

a- I) 4-) m C) C) -- : C) D CD Cf'.J- C) r) -~ -o %
0 o 4/) 0l 00 -I I ) 00 I 0 " In -I I

(D Ul Lm. a)t l -_c ~ l
C) N- M~ N- r-- r- N O N

cU S.- LA 0 (0'DN C s C'.) N- CD 0 ~ L

%- 0n k * L - C) -O-U

LC N- P- 00 m I ) " I~ o C
co- CD-O) zl c r \

C) CC) C ) C

a)ma) (LI Mn CO u C) U- LO ' C) t -:' - '.0 1.
Lk E C ~ 3 C) LA -r. N - k.0 0-4 CD. N- N- N-

'o co rn 7D ~ C) ON~ r- ) 7 C) C) -
IAL/ (1) N- CD \J M C).- r ~ N - L

I~~F 0.5 10 - Nrn rn.- LA 4C)- LAL

1,.) Q. CO) C) - -- L O- - rn (.

-a rn LALA rn. C)) n C) C C) C:-

I-J I-- L - _j W W

61 ?~ -O - 0I -C



co
Q: C~J

Lii C)

I- --

m co 4.

LLJ c'J ::, C

C~j :: n k

C') 0-1 f 00

0~C C Ll j

4-') LO 3 C c L

o c'J all Cl) C) C\j
.-- 03 LOn - - I-.

V 0 cli C\j C - C
Wl 0

00o 0C - C-4- L-L

'-J C C)J C
Li 5l ''.0 C C 0-Lr

to vi C\J C r- tO C' C" r-.
0. ELi (' C'~J , \

0-

k.0 c\J C) C) C'J -z-

r- C\J '.o LO -n In03

01, co C") m' zr :;; CC '.
<LrA (" CO LO ..D C c- 03

CL 'ri' U-1 \J Cn M3 M' ('.\ .

CTN0 1-" C- L'

1.0- LrA C'.J -z C

-1 Cl Lr) 1.0 O CI

0c M
>- >- cy ~
CC IX C)t IfC

62



c-n C) C kD NC
N~ 00 Co Q j 0N Co ) m o.

In) to NY "I ON L C) -:rON
LiJ r" m -. i ' co LO - Cl)

C) 00 ON LO - co 00 .D -c

C= U3 rf C o LO LO NO -zi (00Ok

< .Lo LO P, U-) ZN Ln N~i n

t.0 N: LO C)NY ~ ) C) C)
C.n .o 0 n m (0 V r

wI I

'a

L '0 0 m fl, -1 -z Co) Cn )
a) im 3.0 C: co. oo cn 0' .- r :

:3 '. C) 4- - - mn Oi M) -)CT

4-)~ C0 Co0 0 '0 ~ 0 I .

4-) C) - C N N - In N -

-oj mj Cz (0j 0~N 0 (0i C~t C( CD r-r
Cl ) -j c) Co -. r- ~ C) c- o) N:3 -C:)0

NL . C) .4- No 0 ~ - .(0 ND -

LL S- C-D0C) N . C) m) NI N C) C)

4F- a) 0V 0

Co N ) C)N>

41U C ~ - 0 -D Nr t.0 CO m. 00

a)O oCo Co N. C.0 C) -

LU L-C) C) j

wC C)

Cli C) Coi Nr N LO -:I-, )N

<o 00 (. - NOm k - r- C)C

0 a. m0 N In Co CD n

C\!)

I O I o I- m CD -~ .

w ) 00 ) cu LC a) C U ) CD ko 0 r) U 0 -

(n C- (o r- e Cio . (0 C C o U) - N'.0o -
cow Cow V 0w 10W LiW C)Q) Ul0 (1W Uq U Co3CD(I n

'0j N Co C) In In
- ~ N f m0 m. zl(0 (0 - m'

m- LI I% cm IN C, I I C

'0 N N N 'j N



kD m~ LO r- ~ 1.0 cn o .0OT qr C> C)
C O) Cc 00 C~i M- ILO CD c o - C

m~. 1-j OCLA ON LO 0 .-i -' m0 0
Li O on COV) LA 'l Q(f -n ) C N ) i

CI) CC ko r- cL- CMI) ) CD ci LON

C C1 C) 0j aC) .C M - n 4D kD m l C

L) N C) 00 N 0.j-Cl C. %0 Cf in in cO C>

CC - - -M C' CD ~ LOl -0-D C) C) Cz) 0)
C C- C Ct C A Ci C C C- N

>.) CC- - CD Lo CC) - W I MM M C n C
W) I o m I~ l I~ m I C)- CI ;r r C 0

(1)

o ) 1co r- .7j - - ~ W- "n " MW C D r L
a - 4- m~ m m LC) -CO r- 0) "I C) MA

r_ S- U co I) r-0 LO N) c m (CD o0 I ) C) r- C L C) 0)i

4- a oC CiCj '- CDJ C)C) CCD CD N~ C) M C)

S.. I I

o l

-I w l 00 L 0L CjJ L
(U C La 0)t kC -~ 110 00~ 0CO> LA co C) CIO CI O

0 - .- ) Ca M- cl Lo C 'JC\ LO r - MO 00. c')-
CL S- 4 .J 4i I C CI m) 0) i 0 n r-F. () m M %d m C )

-j a_ Q C : NC m Cj CD CC CD MC'J C C) C

(1) C

U Li C n 0 00- ) a)) LOL m-I CIO P-if I C
C CCL ~i) ::I -CY. C - C C() C M C C

CO r-J - co " COL

M- -:I- L/C)0 MCD ci C n l )
CD C- ~ ~ -t C) M CJ C

S-. cI) (n. LAt -l in ) L n 00 -:1 () rLA %D N-
-zi 1.0 -:1) 1 0) ~C- -:: D- -M r C) CM " - Mn

C-) CL. m) :-t (1M N- CON 00 - N-)Lr (') Kt) CD 00 i
C) CI:- ) 'ij CD C:)C) CD) N C A N ) L

C -C) 00c C)) r- IN- NC) - (n I) (O M C

CO ~ C/ Z- .-DI N.i C)mV \ I - C\ - C)

0~~~~~~A -- C L (N - C N N N
cu ct CICC) o NC NC L N)C a

0) ~ ~ ~ ~ ~ L Co)LNLNLOANL ~ n 0:

M/ M/ U) o .) -

ra N~ N N LLM = CU:J ) LLi CD CD

- - ,- J- L/) VI) - .. i LLi LLi

64



co

Ico Cm

CM C)

-:3 CM C)
r" co CD
o " o m

w) m n Cm

+)U C3- m CD C)

zj, z - CO )

m- "~ Cr) -Y

4-)

o 0 t)N
4- L-< C) C" 00 C) C)

;t Kt - 00- o -"

r- C) at C L r- L
-o LO m. m : j c') CD

- C) jC O " M M t.

4-)
to r- kD. r

4- (n C) ) cv" on C)j C=
r- m D - CO O f

r- iD 14.- r- ko 0)0Ot

(n --I t.0 ** CD CT co) -I- 0)
co* C.. U-) -zr tO I C) C~

C)C0 N-r CY) m CD Un CD U)
4-c C) -:I- c ) k.0 - C ') LO t

t.0( r- .o C'O -) r-C) Cl)

(n C) CMj f- ) - -00 CD ko tO
a.'~I LO to %D ~ () (0 ~ o

C-CD

LC) (0 Co (C) Co cn CM C) 1
Ct~F V) c2- 11C -CM . C

_j 00 Ma r- =. U)

uM (C) 0) Co J w) wo w)

Ct ) - t3 O 1 - o U651



C) rLO CY) C) (%J i-:r- cc b r- 010( rO

LiJ C0 101).0 1O0 ; ~ C'j -: -:I, U) CD- mCD .- ".

LO 1r- m' 00 .0 00 C: -C- 00~r t.0 Or- C7
C- r- 0 -k10LO:zz - 4-0. 1.0C) LO1j k .0 LO
re- mj CO - 10* ko. :I 10O-- :d-C o(n m ot0 o0

- ~ C') C) M).- (n OC 00Co(7 cliC) - -*
C)I -: .- - c:) C'j C\j e\J - -:t

a

S- C) C\J 00 (n 0 OC O IC 00 -. q\Jr W 10
ea.0 C)i 1.0 to L I- ON t (Cl 00 r N CjCJ 100 C
>- 100 01OCDL Ci " - O) - .1.0 :Tk 100 Cc

4- C) co LO0 LO0m C14 0 j CON t Ln 0 CO0) ('4

r_ ~ a CJ C)- CC) C) C 0.-

CL

- W 0) c'i r-.om - C~i C) m' C\Jr- ir c'ja C~ 0 4,
0) m 00p 4-a 00 Lo 100 ('4 -C\ - KC C\ L ('D1 1.C'J

--. C) ko r-. ('4 r-.1 Lc C) ('.41 n -C o r-C 00 " - N
4-) 0 D 10 O3%r- C) al L0 0 LOC -r 10t LO I-*- oO
S- 4-' - C) CD C C) -C4 M'~ (CJ C'JCJJ

tu 0 I)

0.0

4-)

CC'D

a) =) c'.C' C) CC) CD C.)' L t- I'D CM " C'.JCO.J

U/I U)I r- C40 U)zj )Dm t D C Dc

ma m' CD C) CD 10

co a II I
ct C' ' ' ' '4 (4 (. ' '

LUV



- J r ' M M- MflC) ~Co 00-d LC) - CO 0
C4, mo' 0)o "'J00 k.OC) m~ ko D CD LO -tlm r

ca .1d CD 0 a CLO C) co LO C)LA) L LO zr- - r- q~t r- .
wU CC CO OlO m C a Ci O C D~ mO ( LO LA -l ko LO

C'J ,C"J 00 -C) C C' -7 C) C'J C) C)C 9

m~ C):d C'J- r-. C) C\ CJ CO CY Cl) - .- LO r-
C) 00 c'li CoC00 C) : C'J' m .0 - -d 1.0 cl) LA

0~i c\J tCO " C\i -CD C:) 0 LO CD M C) "% LA) M'
00 ko 1.r- C*j C\J ) k r- ,-- 1.0 .. cl) C) ONi el)

&- LA) vtt C\4 0) zr O CD (3) 1.0 o C 0 - LA C)
LA r-.O m tO rr IL m-C Q' ) mm co -:r m' C0o C
m 00) ro- -(\ C C\" 0 C\j r-.. O LO. ON -cl () LA M %D0

1.-) C~ CC) Cl) LO C) to.0 NCD 0OC\" CD Co Co C~j 1.0 LJ
4._ ( -4 ,-- C'J' C( J C.J. 0 C'J C\J C C C

(L) cm Il C\JL0A N-L t.0 C'zN- p. LA M~ C) 01.0CJ 11

o3 $.) C> -o r : C n C O - " M MO OC
SL. LAQ C)

4-3(J. LC:) -

o uCL
4.)

M1 u 0 LAo 00 4-C) m r- c\J(\" cm. t-- M ' N- enC,
I - Cli m.- 1d0 ( C).1 OiN mC) - LO r-~ -,t C) Co M~ a, CD

.c a~ .J N- N. . ) m~ (Nj C) Cl) N- - N. MN O C) M~ " .-

cu ~ LU C) r- :I C CDC C31o ( CD~C C) - "- ~ - Mn M m
LUJ (1) C) C) l) m C)- rCD jcr M C> C) C) C) (iC)

cc a

Q)C

4-) LA rC) Cl)c~') M LC r- stl ,-01 ON N- M1 %D0 M %D
() Co LAc) M - *-P N-41 "sJ1. <f (7) LA) 0 Co LO C) -I

-o ~- C~ 0 C() C'Ji O - C -* .0 N- r- .0 "r LA
M-r -(') (k1. 00 LO( C) Co MN- C 0

I- - C'.J 00 C C) CD c4, t C) 0D C) 0D CI -

1-) C) 00 - ) 0.~100 1.l zrC LO 0- 0 CO 40 ko
0) .11O s~r-- C~ NLn 00~ t.0 C) N. "~' Co Co 0 )o . C)N.- 0) m r- ~ r- N- C:) .4 LA ON P*- N.

C-) C\ (J- (C'Jcl C)O .C) (NC'J C 0) .- 0 J C)

k - Il Lo OD I t 0 h

C) (0 M +) LUj LU korl mt0 C - 0C
C-) (NJ (j CD CD CD C(NJ OW CD CD 0D CO0

CU - - C UI L)C~- . UL

67 n



wC) CV)
C) 0~4

I

*c. C) -
O'i C)

C) 4- M' O
WL LC) C

I

Co C CV) O C

00 a C) 'j -

(% - ' O C) - -

a, 00 I- r

I 0

4- 0 . A '0 .14 0- LO

0''. Co C) cl C) 4

LjJ~~ *w C) (4 A 0 LO. CYN

0J 1-() C)-J ko C
4- 0 kD IO to rIO

L- F-r Zm 0 l
o k-1. (. o 0 .0 .0* CD N

an 4-) C\). ~ '. - 04

4- C) -.4 '. LO m' - n
to cn '.0 ('.4 LO LO ('.4 00

C- LJ -d- C14 C') C') - C) C)

S.-

N. () '.0 rN. -It 4 - '
m. ' CY) M) '.0 ('4 P, ('.

ON ('4 ON k.0 m) N. 00 C:)

'0 C) C) ('4 9) ('4 ('

Va ko(4 . CD LA ON 0
00 0) 0 CD '.0 LO LAO
0') C:) ('4 Csj m' m~ m) '0 '.0

<' m 0)I C) N- C) C) ('4 91t -
0.m Cxi C' ' ' - (.

%.0 Co - .- LA 0) C14 . '-
'.0 ,- '.0 00 Co -** M ' - 0
C) ("4 U') - r LO ('4 -*

Lu m' Lo) -Ij C) t.0 00 -Ct LO 0o '.
m.C' C'.4 -C 110 (' o C') %D0 M. C)

I II

>- >- C(~j

I-: C-) t-'1t
-4~ cn 4-

(. L C-) C LU LLJ I CCLL uj uOu

68



oD %D Lfn co N- LO) N- - o -c
r~- M' - ON o CD~ -n C'i clj 0CO

0m N- ON. (l) COLO N. - C'J co CD m 00
LLI ON Lc) N- Kr (l C) C LO LA c CO C oOD

C\J C - C.- (%J C', CN C .

S I I I I I I

LC) ONl co OCYC C)LO -o -It 00~
uJ m C 0) - C) -I CD % C) to N-
w C) q - 00 mO 00~ fl- N- 0 N N

to u) "% Lfl (\j m C'J O m ~ C 0%
CACfl(' ~C) C\j N'J C) CCD

toC.N( t0r 0r

>. 0.k C'J M. 0- - - -n m KN-
CO ifl ko r C) -r 0J ml -~ 00A 0 C')

4J -) C0 0 N-ro C 4m 00 o C') LN O COOm
m) COL O C C0- COi LAi C=) LA CD ) N

a)

m 0 s- m' LO 4. CD C) t~oN (NJ C ~ C00 N

m) 0 Oflr O -r, :! r 0 T0
4.. C)r LO m ~ N- r r- -:- 4D m CO U-)-

4-1 r_ 4- U CD Cl LI) Ci .-CNJ C'CN C. (J - .0 OD
r_) go S- I)C) C D ~ 0

o 0 -

C 4-)

* *- CD 1tO (Nj 0 LAl)C') -;z-LO m CO OD LAA M
0 (\I CO m~ N-l CD A Lo C - - .- C)K

0) .J - I'D CO LO(NJ O'.L CO 0 to C) 0 CO
L J L r- C') A)i -0O tO0LA ~O a'0 ) CC')
-1. 0- C) M ' CA M'C' m - A CC)

ca c
a) (I)
3: C)

a)- N N. 0) tD LA O ko Cj n
co mCZ r ) 00 kD -14- CIO ' C) O .c

r- CD (J --- "ICD .- 00 tO C)to
(l C) UO C') gzO ko ' k z C CO 'l' NJ.
C C' C) C M m'C' (CNj C l' -:- CD -

0

S... C ) (NJ C -' C.t 0 '. mO c) mts OC)

m' 0:O -d' tO.- ko~ LA lq ('. " co
CT)- Co 00 it C')ALOCall J C - C CC

N- LA CO C'CN N-'. 7'. 9'-O

Sr- CJ LO 0 coV I A).- (N a mA %0r~ -1 L'O

V)-) V-() CD?'V - C) CC Cc/(A (Nl V) C) ) CCD

mN CO 0 C) U) Ln

to (NJ C ~ ) N-j C j' C') C') CM)

69



m r o M J CDC'J u r LO -*:t C) .- c-j n
C- ana Ln '.oa Ul L C - Mc M~ 4 - Mc W

C3 -00 4.0 C-J C) C'j tD LO C) 0% a) an CD M~~ C)

C-.e (f l eC)r I! )C'J C ) CJ C\J C-J - a

C)l ) c1, - LO - mt~ an) ON O 00 ko O N t. -C .0

IR a If' LC I M ( m z 00 C I CMI

an~o C (I -C'! CO C) .' Coo e. o a - C'

#0 CD~i ct~ ano O'oi -- c'cr- U') C n n
Z~ D 0C ( C)l m. 0a L a%~ LO tzr ma "o mo ko

un a-c C'.a '.o c'C)ko% ~j r O m~ w. C C) an 1.O
C CDJ 0 C) CCJ C) C-. C\ V) C) a CJ a

r-nc S-- -:: C) m 00 C ci C) MOC " C) , t CO - ra,
o 0 d- LO r cC\ aCO a-j W\a oC C) CO an ano

4- 4- CD 0( kD .- if C'JC cnm o Cl)CNO M1 LO anQ "~ an
r_. to L'.C\ UC'.JC\J C\1 M\,- CJ CD M C.

0 11
L)a

C0 C) a cor- .-J co ~ Ci-O CD cc) CaO C C
L1- C an O CoE c) C) % 0) CJ Lr-a C\j c'. 00 r-. ON CD

-j o C ore C'.Yi Co.r L- Coa r-OCM CD ko m C) cck
(\Ji a-V' m'CJ C C:)/ C\JaCD C) C ) - a

CIOn

-1 L)) M- F-i r- l) co0) IT mm C~ O c
cc C) qr cl O0)O - C j r- 00 C) LU C

C)- m ?i Co k ON r- - C )mmPl
5- (DL LO a l as CI a Lkc/ m 0 -- t0 C ) L)

r_ C\J C'.J ('.4C C-ji C'J C)LU CD C\ L C) C

at- a- a-i CD ai LU 00 CI (/O m m C LU LU

:T kDto Lc L "C C)m n -) -cr70) t



Liii

c, C~'j

Cl~j 1. LA

0 - LA C'.J

LA) Cd O LCA

ce ko *Ui- to D

o C C) LAd- C) C

4-) E %.0 CD (n "~ CO
u. 0 C)J LAto f-

o. 4L)
0. u

o I- m0-.o.0j k

4- 01 ~ to - M
m~ r C'j CO a% r-. ON

.. J CDS..m C
ca 41

C)

10 C -01 LAp 1.0% CO 0

Li.) 1.0 CNJ C~i -t ~ r C

r- 0l %-

wr CO1 0 ' m k
- 4Z - r- * - '.0

LO -: 00 M'. :dl-

i.'j ON LA CO m) 10 1.0 LA 4m
CD 01 r- LA - o to0 M. m

o LO m- C) C~ - -;: r-.
1L.M Ln 41: c'. ) en~ t~.0 C0 cl.

i- co N- LA) m~ C\1 - 0 C
O .0 0) LA (l) C'iJ 0 Y CDi 0
- - C'.) m LAC - m to0 t.0 CO)

LO .0 r- to0 - '0 LA 10 LA CD CD
S LA LO LA -c C\1 C') to0 LA mi m'

a. w D . cc Lii c Liii Liji w

71



Cn ali C\J LA 0 LAO tD : C ) 0 ko 0 n -d0
C3 L) 00 co .- LA) r- ai LA M~ UlA --t m
LLJ C 0 C:) 0m C "J LA- , L m LALn* t -

- CI 0 r-. co - C0 <k M r) k
LO) 0) 'O 0) kD .- 0 0 C M~ M A.

ce C~JC m A 4 - LOL ko LAr M- M'4CM
< cl'J ko C') C~j -d- 0' C'J re r C'j C0 N.

.-.-- 07 0 0 C' C\J. (

-o

c.ua
c LALA (NJ C) 00 COr -Iz ~LA -

M - m~ r-.0 C0 Ln .. c C() LOALA'
C) :Zr < Cl) Cl) OD U A) m C*'JLA r -zr
ko E- L) LAO ko LA : LA LA 00C C-0 LOAN.-

r- 0 00 0D 0: 00C' - CD C- 0

I C
W a 4-)

G a() a
0 .. S-. - Cl) - :: C) N. CNj LA O C Oj00 00q

0 1-- C'JN.- (1) "(NJ C'-JC C) 0 0- O)LAl*. o - 4-) i- LA - LA m~ LA) (J CD C0 L -0 03 C\)
.4J r- - L)fLD ,-'- C\) m~ -M LA r Nr-. I C-' O

0 0 -

L) -
000 r- tr-. 0 t 7

a) Z ~ - LAO - N 0 NJ O'N. r Lo Ir C \.C J 00)C -zC'
LA S- L CO ) C mN 0za 0' C N CD m~ 00'

-j m- - CO. -A L

d) r C 0 - (JCJ . 0 (J'

4-1 )

a)) LA 4.0L LA CO i COOr_ a) c ~j M0 (')L ''I
o~k mC "A' LA C. O CO - -L C)

0.. " LNC) LA C'M LO~ 0 00 oCO (R*Lm
CD- C)- C CD0 (N) C'%' 00 -

too

oU N. C' ) kO 0 11 LA coc - - 00L

(UC' (ND (Nn (N NJDJ C >) 0~

o -D 4D -o - I iD - LX ) -j



CO) 00 c'i m~ C\j to

r-. 00 C: O ol ~r rC) C) o r. 00 M CDCL 00 Cl C t. C C

ko L~O C\i 00 - M
()- C) C\j 00 00) m~

cc Lf C) LO CD CY) C".j
C\J C ~ C\J -

S- 13
(0 a) LO~ O1% M LO~

N.C'J m~ co LO) C')

4-) .0 L C'J C 0m r. c") m'
r_ E - CD C D . C 0,

(D 0

a) aV Ln

o4- C -o 00~ LO N. 1. L) Ln)
C to u .- NJ C CD

(A c I I II
S.- I a)

oa S.-

r U C)
Ccr Lo C-) C') 1.O C') r n

a) CD- C) (D M' C') t.0 M'*
WL 5- C") m l 0 C') C\J C C)

-1 a-LUI CD C C) CC C

d: r_ II
F- a)

4-) C/)

01) CD 0) -ZT I) LO C') LO
(M.o o- - in r-. M'
M' LO -zj C\) C)

CA U-I) .o co C) C')
rI (I C') C'i ) C CX
0.

41)

S.C co ' CD m) c'
-01% 110 Ci) cn co C'o C* C) C r- co

"J Q- X nC' CT) CD ct IC
C') - - - - C

In) 00 o CNj - CO
00 -zi C') co CD m

LO m) k. C") r- CD 00
> Ci C) ' CD CD

LUj LU

C -) F- n V) t.c

-Q + LU LUi = * k
OCC) fl ft CD F- LU

L E +- VC) L-) C-.)
D )LU C) C

Vd) C-) U .J 1L LU

73



I

APPENDIX B

Regression Coefficients and Multiple Correlations

Between Predictors and Dependent Variables
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TABLE B-I

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-21

Predictorsl ( ) IJACKSON WOOD DIX POLK

(r=46) (N=24) (N41) , (N=32)

VE .01374 -.03296 -.01751 .00354 .07604

PA .00371 .00898 -.03637 .01941 .01237

MA .01290 -.02401 .09030 -.00632 -.05788

ELI -.00183 -.01472 .00433 -.00530 -.01951

GIT -.01045 .10091 -.00419 -.00816 -.00395

CI -.01458 -.00475 -.00764 .01206 .06385

ARC -.00484 .00765 -.00150 .00768 -.05974

ED -.00285 .93770 -.23683 .07826 .44185

A 1.03748 -13.32022 1.18172 -0.3117 -4.46636

Multiple .39 NS .,0 NS .56 NS .53 NS .38 NS

x 1.18 2.54 1.24 1.10 2.73

0 .94 7.21 1.52 .71 5.16

76



TABLE B-2

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-22

Predictors KNOX JACKSON WOOD DIX(N=54) (N=46) (N=24) 1=(N341PO 2

VE .00825 -.00590 0 -.00447 .01015

PA .00958 -.00859 0 .01531 -.01695

MA .00903 .03766 0 -.02603 .01018

ELI .00009 -.01605 0 .00334 .00630

GIT .01187 -.02739 0 -.01119 -.05037

CI -.02181 -.00037 0 .00985 -.00108

ARC -.00488 -.00551 0 .01124 .00797

ED -.02411 .06271 0 .16858 -.12630

A 0.44286 4.00352 0 0.17939 7.79253

Multiple .51 NS .29 NS 0 .56 NS .60 NS

x 1.62 2.28 0 2.01 3.15

.93 2.29 .97 1.52
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TABLE B-3

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-17

Predictors KNOX JACKSON WOOD POLK

N =5 4L- CMA) I 24 1-NI =3 __

VE -.01126 -.02940 -.01448 .06009 -.01332

PA -.01575 -.00129 -.05616 -.04970 .02785

MA -.00829 .01150 -.01878 .,1716 .01927

ELI .01640 -.00134 .04912 - .048,45 -.01598

GIT -.04670 -.00017 .02567 -.05120 -.00479

CI .00582 .01797 -.0'375 .01846 -. 05803

ARC -.01338 -.(1239 -.0010? .00173 .01718

ED - .05053 -.,3557 -. 18030 -.65812 -.35032

A 13.04634 , .5 _5 !I.??0 11 .1.03634 13.48197

Multiple .8** . NS .06 NS .64* .48 NS

4.62 5. . 4.63 6.62

1 64 3.. 1- .3. 0.92

*Significant at the p\.C., (i,, "*SiiifiC a t the p<.Ol level.
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TABLE B-4

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-6

Predictors K JACKSON WOOD DIX POLK
Prdcos (Nr54) (N=46) (N=24) (N=41) (N=32)

VE -.02045 -.03273 .02047 -.02042 .11152

PA -.06619 .05284 -.07524 .06254 .02764

MA -.02513 -.04113 .03441 -.06425 -.04628

ELI .04331 -.03235 .02914 -.02190 -.07527

GIT -.05661 .00412 .02081 -.00236 .01219

CI -.00525 .00710 -.03157 -.00067 -.01060

ARC -.00125 -.01475 .00610 -.03229 .01280

ED -.28465 -.27666 -.32365 -.32120 -.63791

A 23.87790 17.06494 7.62529 17.60008 9.22937

Multiple .64** .38 NS .62 NS .54 NS .61 NS

x 5.92 7.30 4.01 4.79 5.80

a 3.53 4.27 1.81 3.31 3.21

**Significant at the 1<,li level
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TABLE B-5

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-13

Predictors NOX JACKSON WOD NX POLK

(N=54) (N=46) / (N=24_ . NT41) (N=32)

VE .01600 .03909 .00766 .04863 .00040

PA -.01872 .00663 -.04088 .00983 .00029

MA -.00876 -.08868 .04405 -.05261 -.01955

ELI .01993 .03269 -.00374 .01761 -.00874

GIT -.00041 -.04961 .03287 -.05678 .00117

CI -.02538 -.05653 -.039)79 .01993 -.00739

ARC -.01212 -.01180 .01078 -.02917 -.01523

ED -.23917 -.39663 -.i3059 -.33844 .03936

A 9.13560 ?3.70174 3.90627 11.13423 7.62349

Multiple .60** .,,* .63 NS .63* .54 NS

x 3.10 5.24 2.46 3.24 3.26

0 1.75 4.36 1.76 2.63 1.32

*SignificantL at thc c<.2 9 vw1 .*Sionificant at the p<.Ol level.
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'TABLE B-6

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-23

KNOX JAKO ODDXPOLK
Prditos (N=54) .~6 N-4=1) (N=32)

VE -.01769 -.05094 -.02650 -.03838 .16598

PA -.04528 -.00697 .00133 -.00809 -.00951

MA .00657 .15243 -.02991 -.07597 -.04418

*ELI .01809 - .08028 .02152 .03139 -.03040

GIT .02549 .02633 .06305 .11108 -.02403

CI -.01610 -.03657 -.03839 -.05076 -.03887

ARC -.00250 -.01143 -.03887 -.04379 .02017

ED -.20810 -1.01585 -.04313 -.66593 -1.01766

A 11.12075 '2.12770: 9.58774 22.46971 12.93146

Multiple .48 NS .36 NS .88** .60* 8*

x 4.63 8.79 3.01 3.24 5.67

a2.49 8.1? 1.53 2.63 2.87

*Significant at the 1) .. 1 level **;jg!ificant at the pe<.Ol level.
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TABLE G-7

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-9

KNOX I JACKSON -W-OOD DXPOLK
Prdcos (N=54) (N=46) (N=24) (N=41) (N=32)

VE .01754 .03860 - .00864 .02954 .05831

PA -.03952 .03953 .03524 .01063 -.06062

MA -.00570 - .13224 - .00466 .01800 -.00019

ELI -.00276 .03569 .00861 -.02629 -.00214

GIT .01236 .09090 - .06259 -.00152 .00521

CI .00080 -. 11255 -.01142 .02019 -.00024

ARC -.01067 -.01841 -.02317 -.00790 -.01273

ED -.37784 - .52752 -. 18626 - .54958 - .59091

A 12.04103 22.26343 12.50463 6.32898 12.67723

Multiple .58* ..36 NS .81* .55 NS .59 NS

x 4.20 9.02 2.91 4.03 4.61

a2.32 1.62 1.86 2.27 2.57

*Significant at the p<.05 11vul.
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TABLE B-8

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-11

Prditos KNOX JACKSON WODDIX POLK
Predictors (N=54 (N=46) N=24 (N=41) (N=32)

VE -.06101 .10583 -.01911 .06238 -.01205

PA .00831 -.19645 -.07060 -.17838 .04915

MA -.01882 .17607 -.08794 -.19017 .02435

ELI .03017 -.04076 .11465 .17116 .09921

GIT .01756 -.12508 .02136 .16268 -.17487

CI .00506 -.24322 -.02611 -.05527 -.01293

ARC .00991 -.01389 .01792 -.16214 -.02402

ED -.91394 .11103 -.48977 -1.00452 -.46987

A 22.62532 50.06615 17.12563 43.41811 23.09311

Multiple .50 NS .50 NS .70 NS .84** .40 NS

x 9.01 18.43 4.32 8.97 12.76

5.89 15.05 2.90 6.74 7.65

**Significant at the I\. level.
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TABLE B-9

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable 12-4

Prditos KNOX JACKSON I WOOD I DIX I POLKPredictors_ (N S54) (N=46). I (N=24) I (N=41) (N=32)___

VE .05734 .02555 - .04876 - .00066 .04993

PA -.01571 .02277 -.02024 -.01180 -.08470

MA -.02088 -.03157 .10744 .00630 .04043

ELI .02238 -.04820 -.00579 .00213 .00215

GIT - .C6054 .03916 - .03705 - .00654 - .05922

CI .02721 -.03530 .01466 .00750 -.01180

ARC - .00490 - .02033 - .00970 - .01380 - .00058

ED - .42842 - .62872 - .43254 - .30397 .22021

A 8.62926 18.49001 7.95992 9.52085 7.76734

Multiple .44 NS .46 NS .67 MS .58 MS .60 MS

x4.20 5.68 2.56 3.63 4.63

a2.58 4.26 1.92 1.82 3.02
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TABLE B-10

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable EOC TEST

Predictors (KNOX) JACKSON WOOD DIX POLK

N=54 (N=46) (N=24) (N=41) (N=32)

VE -.05774 .06148 .09111 -.12687 .06765

PA -.01406 -.06328 -.10926 -.02586 -.03110

MA .00777 -.08692 .12058 .02127 -.02723

ELI -.00217 .03150 .03337 -.04984 -.02284

GIT -.00076 .06814 .05681 -.08230 -.02261

CI .00008 -.05598 -.05347 .10861 -.02809

ARC .02465 -.00704 -.10226 -.07590 .01295

ED -.14440 -1.28734 -.51990 .24063 -.44855

A 13.87448 32.81905 10.64998 37.14742 16.98039

Multiple .40 NS .50 NS .77* .74** .59 NS

x 6.86 10.55 7.84 14.54 6.92

2.96 5.16 3.51 6.25 2.82

*Significant at the p<.05 level, **Significant at the p<.Ol level.
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TABLE B-li

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable SUM C + CT

KNOX JACKSON WOOD DIX POLK
Predictors (=4 AKO

N54 N=46 N=24 (N=41) (N=32)

VE -.75037 .62926 -.02752 -.02485 .33978

PA -.10349 -.34551 -.35823 .07240 -.00351

MA .12357 -.26779 .18261 -.11493 .06536

ELI .17526 .11665 .31265 -.07145 -.10955

GIT -.01078 .16929 .02525 -.15125 -.27767

CI -.14670 -.54934 -.15528 .12747 -.09784

ARC -.03107 -.13364 -.12093 -.20679 -.04711

ED 3.42385 -3.78809 -1.66255 -3.38556 -2.18887

A 86.47502 149.40372 69.18243 133.36191 88.92574

Multiple .71** .43 NS .74 NS .68** .50 NS

x 43.85 63.92 29.74 48.68 54.69

15.20 38.05 10.10 19.55 14.12

**Significant at the p<.Ol level.
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TABLE B-12

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable SUM RETAKE

Prdcos KNOX) JACKSON I WOOD DIX PLKPredictors N=54 (N=46) (N=24) (N=41) (N=32)

VE -.03315 -.02475 .00948 .03220 -.04663

PA .00708 .03119 -.05748 -.06737 .02923

MA -.04056 -.15659 .03r91 -.06794 -.09735

ELI -.01079 -.02516 -.03149 .02173 .00973

GIT -.07486 .06267 .09648 -.05485 .01899

CI .05308 -.05202 -.02694 .04074 .03665

ARC .01839 .00801 -.03750 -.07911 .02668

ED -.04656 -1.07087 -.20816 .06604 -.38786

A 10.52193 35.64273 5.88696 21.00345 9.60036

Multiple .44 NS .54 NS .43 NS .72** .58 NS

1.13 4.85 1.98 3.16 1.69

3.72 6.87 3.80 4.19 3.57

**Significant at the p<.Ol level.
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TABLE B-13

Regression Coefficients and Multiple Correlations

MOS 71 B 10 -- Variable FIRST RETAKE

F Predictors 1 KNOX I JACKSON I WOOD DIXI(=) (N4)(N:24) I N41N3N=542

VE -.06252 .01221 -.10320 -.06086 .02478
PA -.01980 .00625 -.03660 -.02549 .00880

, MA .00043 -.05705 .04683 -.01714 -.04789

ELI -.02578 -.02246 .02167 .02981 .01882
GIT -.02382 .03891 -.03650 -.02186 -.03037

CI .00742 -.02019 .00917 -.02067 .02144

ARC .00772 -.00707 .05944 -.02727 .01380

ED .15466 -.33542 -.25484 .09609 -.30587

A 12.28286 12.04117 9.46863 17.62051 6.35664

Multiple .50 NS .42 NS .56 NS .46 NS .54 NS

x 1.43 2.48 1.79 2.76 .91

a 3.21 2.82 2.89 3.36 1.89
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TABLE 8-14

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-1

P KNOX JACKSON WOOD DIX POLKPredictors N=42) (N=22) N=28 N=32) (N=25)

VE -.00746 -.02470 -.02081 -.03235 .00474

PA -.02240 -.04050 .00698 .02613 .01543

MA -.00357 .00184 -.02125 -.01963 -.02189

ELI .01779 -.00026 .00936 -.01100 .00779

GIT .00303 -.00819 -.01071 .01538 .01534

CI -.00164 -.03348 -.00204 .00007 -.00809

ARC .01777 .03529 -.00071 .00107 .00055

ED -.09204 -.12155 .)5655 -.09492 -.17693

2.35433 11.77870 5.22154 5.42183 2.03179

Multiple .60* .63 NS .54 NS .69* .82**

x 1.4 2.36 1.36 1.43 1.12

0.8 1.92 1.79 0.72 0.52

*Significant at p<.05 level, ** Significant at p(.Ol level.
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TABLE B-15

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-2

Predictors I  KNOX JACKSON DIWOOD XPOLK

reor 1  N 4) I(N-22) (N2) (N=34") (N=25)

VE .00689 -.01742 .00945 -.02756 .01125

PA -.00541 -.03030 -.00358 .00279 -.00144

MA .00346 .02003 -.02300 -.01711 .00838

ELI -.01062 -.01838 .00624 -.00418 -.01351

GIT .02059 .04242 .00246 .01047 -.00903

CI -.01371 -.01145 .00505 -.00472 .00638

ARC -.00265 -.02121 -.00635 .00681 .00378

ED -.04288 .25115 -.15435 .08074 -.02856

A 1.64040 2.66263 4.45804 3.97310 0.36726

Multiple .40 NS .55 NS .68 NS .64 NS .46 NS

x 1.09 1.77 1.25 1.04 0.68"

a 0.95 1.19 0.64 0.52 0.44
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TABLE B-16

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-3

Prdcos KNOX JACKSON WOOD DIX POLK
Prdctr (N4 (N=22) (N=28) (N=32) (N=25)

VE -.02367 .01110 -.00145 -.01499 -.01114

PA .02212 -.00124 -.01761 -.00555 .00658

MA .00368 -.03256 .00314 .00479 - .00114

ELI -.00346 .04167 - .00886 -.00297 - .00021

GIT .02385 -.00818 - .00165 .00180 - .00478

CI - .00492 - .02355 .00585 .00201 .00703

ARC - .01536 .00609 .00255 .00432 .00368

ED -.06772 - .53032 - .01355 .06421 .0682U

'IA 1.96011 10.28026 3.43166 1.54737 -0.20050

Multiple .64* .61 NS .62 NS .31 NS .60 NS

x 1.17 1.73 1.13 1.09 0.69

00.76 1.55 0.63 0.67 0.27

*Significant at the p(.05 level.
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TABLE B-17

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-7

PrCdctON K WOOD j DXPOLKPredictors (N (N=28) ( N .2 N=25)

VE .03043 -.15799 .01982 .02561 .00832

PA .01517 -.18170 -.02218 -.02517 .00277

MA -.03326 -.14071 .00118 .03627 .02886

ELI -.03109 -.01343 .01572 -.04536 .03216

GIT .00595 .28659 .02435 -.00011 -.04937

CI .00275 .01173 -.02071 .03096 -. 03"91

ARC -.04072 .03393 -.00306 -.02151 .00654

ED .26859 .05317 -. 22088 5432 .02416

A 4.77639 27.90114 5.18039 -3.78557 5.4329

Multiple .66** .63 NS .44 NS .50 NS .70 NS

3.00 7.50 3.90 4.57 5.02

1.91 7.04 1.69 2.08 1.65

**Significant at the p<.Ol level.
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TABLE B-18

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-42

Predictors NOOOD POLK
N42) N22 N=28 (N=32) (N=25)

VE .01121 -.00932 -.00098 -.06204 .02726

PA .00935 -.03303 .00587 .07403 -.01907

MA .01334 -.04492 .00104 -.03185 -.00466

ELI -.02168 .04466 -.00538 -.06455 -.02319

GIT -.00250 .06500 .01303 .01239 -.02311

CI .00104 -.07117 -.01317 .04963 -.00507

ARC .01708 -.02325 -.01100 -.01620 .02390

ED .18304 -.28244 -.51699 .10875 -.10353

A -2.99115 16.85803 11.90164 7.54323 6.82108

Multiple .45 NS .75 NS .68 NS .54 NS .76*

2.69 3.55 3.47 4.03 2.78

a 1.59 1.99 1.53 3.15 0.95

*Significant at the p .05 level
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TABLE B-19

Regression Coefficients and Multiple Correlations

MOS 71 H 20--Variable 12-38

P(dctr N=42) (N-22. (N=28) -N=32) (N=25)

VE -.00355 -.07443 .01750 .00516 - .03999

PA -.02745 -.03469 -.03008 .02810 .00234

MA .02074 -.03262 .00276 .00948 .08204

ELI .02812 .03488 -.02251 -.01111 -.04353

GIT .00270 -.01041 .00222 -.00163 -.02513

CI -.00839 -.01181 .01295 -.00259 -.00785

ARC -.00276 - .01651 -.01245 -.02587 .01527

ED .05013 -.15000 -.13925 -.28108 .61142

A 0.34643 22.22482 7.44691 6.01717 -4.85843

Multiple .38 NS .64 NS .58 MS .36 NS .70 NS

x2.00 3.09 2.31 2.54 1.98

a 1.30 2.24 1.35 2.03 1.58
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TABLE B-20

Regression Coefficients and Multiple Correlations

NOS 71 H 20 -- Variable 12-30

Pdi tors KNX JACKSO D DIX PLK
Peitr (N-42) (N22- (N-28) (N-32) (N-25)

YE -.01634 .01041 -.00742 .08652 .00788

PA .06301 -.01757 .01506 .02202 .00947

MA -.00608 .02429 -.00429 -.04465 .02405

ELI -.02236 -.04164 .01707 .01104 -.01641

GIT -.00579 .02050 -.00277 -.10251 .00967

CI -. 01280 -. 02202 .02367 .04581 .00612

ARC -.00713 .02533 -.01609 -.00760 .01234

ED -.04466 -.23547 .03433 -.21656 -.05859

A 3.94105 6.74795 -0.04057 4.98283 -2.17558

Multiple .44 NS .40 NS .67 NS .50 NS .41 NS

x2.55 3.68 3.11 3.50 2.93

a1.45 2.34 1.41 2.87 1.30
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TABLE B-21

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-451

Predictors T-- X JCKSONO DX E
I N=42) (N=22) (N=28) (N=32) (N=25)

VE .01373 -.06164 .01022 .04702 .00869

PA -.05414 .03984 .00458 .03293 .00270

MA -.02748 .01619 -.02202 -.02322 .03175

ELI .01329 -.00354 .01193 .01371 -.03750

GIT .03199 .08516 -.00931 -.09161 -.07998

CI .01594 -.05682 -.01226 .04215 -.00960

ARC .01341 -.00185 -.00657 -.01722 .00364

ED -.13302 .31794 -.01873 .01829 .42851

A 4.71833 -2.16672 5.14545 2.07959 4.64698

Multiple .43 NS .64 NS .41 NS .50 NS .56 NS

3.65 3.45 2.45 2.91 2.34

a1.92 1.95 0.93 2.36 1.54
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TABLE B-22

Regression Coefficients and Multiple Correlations

NOS 71 H4 20 -- Variable 12-35

P(dcos N-42) -N=22) (N28- (N-32) (N25)

YE -.06164 -.09332 -.04080 .08101 .04101

m PA .04147 -.06667 .02713 -.00369 .01666

MA -.00576 -.00158 -.03857 -.03262 .03668

ELI -.02827 - .00522 .01722 -.00638 .00534

GIT .06435 .10933 .01384 -.03675 -.16320

C1 -.03864 -.03896 -.00687 .05828 .02367

ARC -.01770 -.02979 .00853 -.05087 -.00120

ED .14385 .48705 -.22666 .00998 .08941

A 7.34420 12.49910 9.36607 1.25507 6.16174

Multiple .50 NS .78 NS .50 NS .58 NS .66 NS

V3.85 3.82 3.41 3.23 3.69

U2.20 1.94 1.93 2.40 2.14
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TABLE B-23

Regression Coefficients and Multiple Correlations j
MOS 71 H 20 -- Variable 12-40

Predictors (242 o22 -28) -32 Po25IN25 (M4) (=2)N2

VE .01124 -.02013 -.01051 .04913 -.02119

PA -.02407 -.02618 -.01191 .00088 -.00326

MA .01012 -.02402 .01280 -.02190 .01305

ELI .00722 .00698 -.00055 .01901 .00940

GIT -.00750 .06254 .00148 -.02094 -.04284

CI -.01066 -.00950 .01243 .02731 .02736

ARC .00504 -.03727 -.01389 -.00977 .00902

ED .02625 .23301 -.26024 .00400 -.02476

A 2.53335 5.24520 6.90432 -3.29745 3.41370

Multiple .24 NS .39 NS .54 NS .49 NS .72 NS

2.05 2.27 1.86 1.92 1.86

a 1.39 1.75 1.45 1.32 0.92
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TABLE B-24

Regression Coefficients and Multiple Correlations

NOS 71 H 20 -- Variable 12-44

*rdcos N-4 (N-22 (N-28) (N-32) (N-25)

V E .01304 .04835 -.00109 -. 01356 -. 02908

*PA -.06262 -. 03217 -. 00394 -. 00557 -. 02279

MA -. 01259 -.04737 .01163 .00685 -. 01296

ELI .02760 .02836 -.00154 .01694 -.00743

GIT .00607 -.02022 .02827 -.01680 .05920

CI -. 00647 - .03954 .00046 .00042 -. 00466

ARC .01619 .00156 .00490 -. 00625 -. 01195

ED -.04192 -.02607 -.10064 -.15782 -.29280

A 4.16760 9.80919 -0.60452 6.67696 10.02398

Multiple .51 NS .55 NS .28 NS .30 NS .64 NS

i1.54 2.59 2.20 2.26 2.06

a1.33 1.89 1.72 1.85 1.42
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TABLE B-25 1
Regression Coefficients and Multiple Correlations I

MOS 71 H 20 -- Variable 12-39

i.
Predictors ! (N42) JACKSON D DIX POL

s N=42) (N=22) (N=28) (N=32) (N=25)

VE .00668 -.28050 .04971 -.00341 .05211

PA -.00167 .04354 .00336 .02404 -.05162

MA -.00912 -.27465 .02868 .01293 .03121

ELI .00541 .15394 .01338 .01233 -.05336

GIT -.00647 .10652 .01755 -.01103 .03487

CI -.00563 .03263 .00750 .01382 -.00254

ARC .00091 .06250 -.01955 -.01203 -.05115

ED .18312 .03745 -.51485 -.20185 -.91106

A 0.86717 28.80997 0.61789 1.21157 23.94389

Multiple .40 NS .61 NS .60 NS .43 NS .52 NS

x 2.25 8.68 5.26 2.35 6.70

a 1.05 6.77 2.09 1.44 4.14
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"" TABLE B-26

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-41

Predictors KNOX JCKSON WOOD DX POLK

N=42P( ) (N-28 N=32) (N=25)

VE .00922 .01384 -.02368 .01630 .03552

PA .00810 .11194 .00357 -.02229 .03485

MA .00790 -.02908 .00782 -.00920 .04232

ELI .01717 -.00151 .00983 .01380 -.03346

GIT -.02020 -.04459 .00744 -.02438 -.01347

CI -.01100 -.00893 -.00686 .02655 .00801

ARC -.01486 .06974 .00064 .00426 -.03095

ED -.13133 -.76441 -.02488 .09883 .24830

A 3.48817 0.09284 2.06483 -0.48567 -7.34943

Multiple .52 NS .74 NS .62 NS .46 NS .62 NS

1.48 2.59 1.23 1.34 1.70

1.05 2.20 0.59 0.89 1.65
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TABLE B-27

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable 12-43

Prditos NO JCKONDDIX I PLK
Prdcos N=42) (N=22) (N=28) (N=32) (N=25)

YE -.01305 .01561 -.02766 .09057 .03878

PA -.01686 .01705 -.00567 -.03173 -.00396

MA .00956 -.00011 .01593 .02021 -.00988

ELI .01075 .02997 .01127 -.01199 -.00009

GIT -.01000 -.14182 .01423 -.03960 .01875

CI - .01843 .02223 - .03480 .05552 .00279

ARC -.00958 .01795 -.00373 -.03088 -.01045

ED .14942 -.32975 .05917 .29241 -.22336

A 4.99499 10.59948 5.46360 -7.77122 0.91977

Multiple .50 NS .62 NS .77* .44 NS .56 NS

x1.60 2.64 2.55 3.15 1.94

o1.06 2.06 1.07 2.12 0.83

*Significant at the p(.05 level.
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TABLE B-28

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable EOC TEST

Predictors (KNOX JACKSON WOOD DIX POLK
N=42 N=22) (N=28) (N=32) (N=25)

VE .01195 -.16753 .07086 -.35824 .05097

PA -.04771 -.05409 -.01537 .19400 -.00344

MA .01591 -.05717 -.08661 .21138 .01082

ELI .00079 .23118 .00539 .04017 .01742

GIT -.06620 -.24472 .00511 .08996 -.04768

CI -.03816 .02996 -.00335 -.22392 -.00147

ARC -.00775 -.02417 -.03550 -.02055 .00243

ED .19326 1.19227 -.78357 -.88693 -.24040

A 19.13179 28.19420 27.67995 35.24789 8.75281

Multiple .45 NS .50 NS .49 NS .57 NS ,41 NS

7.32 12.45 10.85 13.36 9.02

3.10 7.97 3.80 7.44 1.66
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TABLE B-29

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -Variable SUM C + CT

Prdcos-r W IJCKSON WOD DX PLK
Prdcos N=42) (N=22) (N=28) (N=32) (N=25)

VE -.01206 -.76855 .02258 .04890 .27787

PA -.08795 -.25239 -.05558 .14147 .00918

MA -.01716 -.60583 -.10984 -.08049 .28052

ELI .00813 .32992 .08878 .01967 -.19692

GIT .03827 .62163 .09801 -.27666 - .36910

CI -.14837 - .21006 - .03208 .30567 - .02285

ARC - .04945 .04974 - .12299 -.14469 - .02385

ED .60204 .32527 -2.21911 .47122 -.51761

A 58.97391 160.09612 89.73032 36.92235 51 .84641

Multiple .40 NS .64 NS .52 NS .40 NS .70 NS

x37.60 59.41 45.63 44.16 43.54

a8.82 18.50 10.72 13.91 7.01
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TABLE B-30

Regression Coefficients and Multiple Correlations

?40S 71 H 20 -- Variable SUM RETAKE

Predictors I(KNOX) I JACKS ON -WOOD IX POLK

(N=42) (N=22) I (N=28) (N=32) I(N=25)

YE 0 -.05657 .00339 -.12946 -.09293

PA 0 -.03674 .01551 .15107 -.02376

MA 0 .01064 -.01419 .10347 -.02183

ELI 0 .11046 -.01621 -.00877 .04020

GIT 0 -.22677 .00314 .05681 .04840

AC1 0 -.01768 -.00165 -.14955 .02489

ARC 0 .05870 .00497 - .03976 - .00068

ED 0 .07847 -.31407 -1 .38993 -.07072

A 0 17.65405 5.27958 25.79257 6.09339

Multiple 0 .60 NS .74* .52 NS .59 NS

x0 2.27 0.43 4.47 0.99

0 4.42 0.93 5.20 2.06

*Significant at p<.05 level.

105

It



L

TABLE B-31

Regression Coefficients and Multiple Correlations

MOS 71 H 20 -- Variable FIRST RETAKE

Predictor KNOX JACKSON WOOD DIX POLK

(N=42) ,(N22)_ (N=28) (N=32) (N-25)

VE 0 .13268 .13433 .03621 .09554

PA 0 -.05033 .04354 .15696 -.10032

MA 0 .01191 -.10412 .09493 -.02684

ELI 0 .09576 -.05492 -.06925 .12954

GIT 0 -.25163 .01583 .05956 -.07085

CI 0 .05231 -.02391 -.13360 .03740

ARC 0 -.00020 -.00491 -.08429 -.09976

ED 0 -.58338 -2.10745 -.42341 .22778

A 0 10.34527 29.49654 0.57483 2.75935

Multiple 0 .50 NS .73* .58 NS .68 NS

0 2.82 2.64 3.94 2.48

a 0 4.32 5.31 5.03 4.66

*Significant at the p<.05 level.

1
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TABLE B-32

Regression Coefficients and Multiple Correlations

MOS 71 B 20/30 -- Variable 12-27

ALL POSTS CO#BINEDPredictors ,(N=51)

VE -.01538

PA -. 01161

MA .01024

ELI .02353

GIT -.01507

CI -.00167

ARC -.01034

ED .01149

A 4.50296

Multiple .30 NS

x2.20

a 1.56
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TABLE B-33

Regression Coefficients and Multiple Correlations I
MOS 71 B 20/30 -- Variable 12-32

Predictors ALL POSTS COMBINED
(N-51)

VE -.02264

PA -.00938

MA .00296

ELI -.00771

GIT .02283

CI -.00523

ARC .00231

ED .03130

A 3.00340

Multiple .26 NS

1.34

a 1.76

i
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TABLE B-34

Regression Coefficients and Multiple Correlations

NOS 71 B 20/30 -- Variable 12-38

Predictors ALL POSTS CMINED
(N 51)

VE -.01938

PA .00649

MA -. 00595

ELI -. 00207

GIT .01840

CI -.00564

ARC .00328

ED .05994

A 2.42771

Multiple .19 NS

x2.45

a 1.58

,-1.
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TABLE B-35 1

Regression Coefficients and Multiple Correlations

MOS 71 B 20/30 -- Variable 12-30

PrdcosALL POSTS COMBINED I
Preditors(N-51)

YE -. 00200

PA -. 01077

MA .01692

ELI .03107

GIT -. 02981

CI - .00323

ARC -.01182

ED -.03158

A 5.38897

Multiple .26 NS

x 3.84

a 2.17

I
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TABLE B-36

Regression Coefficients and Mul~tiple Correlations

NOS 71 B 20/30 -- Variable 12-31

ALL POSTS COMBUINEDPredictors (Nz51)

YE .00002

PA -. 01285

MA -. 00352

ELI - .00618

GIT .03417

CI -.00914

ARC -.01238

ED -.06167

A 2.95080

Multiple .37 NS

1.08



TABLE B-37

Regression Coefficients and Multiple Correlations l

NOS 71 B 20/30 -- Variable 12-35

Predictors ALL POSTS COMBINED

(N-51)

VE .00280

PA -.02961

MA -.02088

ELI -.00327

GIT .02869

CI -.00889

ARC -.02112

ED .17416

A 7.93952

Multiple .46 NS

x 4.55

2.35
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TABLE B-38

Regression Coefficients and Multiple Correlations

MOS 71 B 20/30 -- Variable 12-33

Predictors ALL POSTS COMBINED(N=51)

VE -.00895

PA -.01794

MA .04058

ELI .00499

GIT -.04153

CI .00710

ARC .00631

ED .05515

A 3.10980

Multiple .33 NS

2.78

a 1.55

I
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TABLE B-391

Regression Coefficients and Multiple Correlations

MOS 71 B 20/30 -- Variable EOC: TEST

PreditorsALL POSTS COMBINED
Preditors(N=51)

YE -.00686 f

PA .02463

MA -.06735

ELI .01446

GIT .03877

CI .01505

ARC -.05461

ED -.55246

A 17.70786

Multiple .56 NS

x 6.35

0 3.12
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TABLE B-40

Regression Coefficients and Multiple Correlations

MOS 71 B 20/30 -- Variable SUM C+CT

Predictors ALL POSTS COMBINED

(N=51)

VE -.12077

PA -.06716

MA .01091

ELI .04017

GIT .08152

CI -.02298

ARC -.07501

ED -.00165

A 42.07471

Multiple .36 NS

x 23.88

a 8.85
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TABLE B-41

Regression Coefficients and Multiple Correlations

MOS 71 8 20/30 -- Variable SUM RETAKE i

Predictors ALL POSTS COMBINED
(N=51)

VE .04586

PA .00097

MA -.04294

ELI .01850

GIT -.02248

CI .01671

ARC - .02468

ED - .28480

A 4.81208

Multiple .49 NS

x 0.58

0 1.93
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TABLE B-42

Regression Coefficients and Multiple Correlations

MOS 71 B 20/30 -- Variable FIRST RETAKE

Predictors ALL POSTS COMBINED

(N=51)

VE .02594

PA .00049

MA -.05533

ELI -.01336

GIT .02685

CI .00514

ARC -.01976

ED -.12809

A 5.73334

Multiple .35 NS

1.06

2.63
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